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Back of Graceful Lines . . . 

is the Dependable Strength 
of SUMMERILL TUBING 




SUMMERILL TUBING COMPANY 

BRIDGEPORT (PHILA. DIST.) PA. 
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The Autogiro . . . 

a statement to the aircraft industry 


Development of the Autogiro has been proceeding 
continuously since its first flight in 1923. For the 
past eighteen months, the work of refinement has 

and abroad. 

The success of the Cierva invention and its unique 
flying characteristics have aroused widespread inter- 
est. Until now, however, we have refrained from 
any steps toward its commercial prodnction. We 
have preferred to proceed quietly until incidental 
mechanical problems had been solved to our 
satisfaction. 

The development has been in the liandsof an organ- 
ization with ample resources, able to carry on its 


work without undue haste and with a view to the 
ultimate best interests of aviation as a whole. At 
no time has any element of financial promotion 
been involved. 

We are now prepared to acquaint the industry with 
Autogiro construction and principle, to arrange 
demonstrations, and to discuss production privileges. 
This company is not a manufacturing but an engi- 
neering and licensing organization exclusively. It 
holds all rights under the Cierva patents for the 
United States. It is prepared to license qualified 
manufacturers to produce and sell Autogiros, and 
to extend to each licensee the full co-operation of 
its engineering and development resources. 


AUTOG I RO 


PITCAIRN -CIERVA AUTOGIRO COMPANY 


AMERICA, LAND TITLE BUILDING, PHILADELPHIA 
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7000 MILES THROUGH WINTER- 

SUMMER AND OVER MOUNTAIN PEAKS . . . 

in record time 

J with STANAVO 



RARELY, if ever, has a single flight been made under 
the rapidly changing, extreme temperatures and altitudes 
as those met by Lieuts. White and McMullen on their 
record-breaking hop from New York to Ruenos Aires. 

It was a cold winter morning at the Newark, N. J., 
Airport when they took off in their Lockheed Vega. Eight 
and one half hours later they were in the semi-tropical 
city of Miami. Next morning they were off over the tropic 
seas on a 1,400-mile jump to the Canal. One day later — 
flying at extreme altitudes for visibility — they were in 
Peru — and then on to Chile. Then the perilous passage, 
22,000 feet in the air, over the Andes to Buenos Aires. 
All this with but one grade of oil but, thanks to Stanavo, 
perfect lubrication was maintained over the full route. 

Stanavo Aviation Engine Oil was developed to meet 
just such extreme conditions as these. With a background 
of searching laboratory testing, this flight is but one of 
the many actual flight tests that have proved this product. 
It is now in regular use by leading air transportation 
lines the world over. They find it available everywhere 
— uniform, and of the highest quality. 


STANAVO 

AVIATION ENGINE OIL 


STANAVO SPECIFICATION 80ARD, 



Standard Oil Company of California 
225 Bush St., San Francisco 


Organized and Maintained by 

Standard Oil Company (Indiana) Standard Oil Company of New Jersey 
910 S. Michigan Ave., Chicago 26 Broadway, New York City 
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Choose The Ship That Sells! 

Within six months the Bird has become the second 
fastest selling three-place plane in the country. It is 
owned and operated by foremost pilots. 

And the best is yet to come! 

Get in line for new models that will revolutionize avia- 
tion. They will be offered at prices well within the 
means of the widest range of prospects. 

Being a Bird Dealer means business and profits. It also 
means wholehearted support from the factory. 

Write us for further information about the Bird 
Airplane — and for the details of our Selling Plan. 


"Ask the bird who flies a Bird" 



Bird Aircraft Corporation 

1-17 HAVERCAMP STREET GLENDALE, LONG ISLAND, N. Y. 



November, 1930 

BENDIX 

AIRPLANE WHEELS AND BRAKES 
have been adopted as STANDARD by 


Alexander Industries, Inc. 
Bellanca Aircraft Corporation 
Boeing Aircraft Company 
Buhl Aircraft Company 
Cessna Aircraft Company 
Consolidated Aircraft 
Corporation 

Curtiss Aeroplane & Motor 
Company 

Curtiss-Robertson Airplane 
Manufacturing Company 
Curtiss-Wright Airplane 
Company 

Douglas Aircraft Company, 
Incorporated 

Fairchild Airplane Mfg. Co. 


Fokker Aircraft Company 
Keystone Aircraft Corporation 
E. M. Laird Airplane Company 
Lockheed Aircraft Company 
Ryan Aircraft Corporation 
The Glenn L. Martin Company 
Northrup Aircraft Company 
Pitcairn Aircraft, Incorporated 
Sparton Aircraft Corporation 
Stearman Aircraft 
Corporation 

Verille Aircraft Company 
Chance Vought Corporation 
U. S. Air Corps (for all ships) 
U. S. Navy (Bureau of 
Aeronautics) etc. 



BRAKE COMPANY 


BENDIX @ BRAKES 

FOR. SAFETY 
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Air-pout 


Developments are Superior in . . 


Los Angeles County! 



P ROMINENT among the out- 
standing airport developments in 
this county are the municipal projects 
of Los Angeles, Long Beach and Santa 
Monica. These offer unexcelled facil- 
ities for schools, transport line ter- 
minals, factories, distributing agencies 

the aviation industry. They have de- 
veloped into the most interesting and 
commanding aviation centers in the 
country. Practically every type of 
aeronautical operation is now repres- 
ented at these fields. 

''The exceptional progress of aviation 
in Los Angeles County, and its dem- 
onstrated potentialities, are due, in 
great measure, to the enthusiastic co- 
operation of the municipal govern- 
ments, of civic organizations, and the 
air-minded public. Aviation has no 
better support anywhere than in Los 
Angeles County. 



Los Angel es . 

^7 Lying JUL-year County 
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HANGARS . . . 

that anticipate future trends 


With the rapid progress that is 
being made in all branches of 
aviation the design of hangars 

anticipate future developments 
. . . your building investment de- 
mands that protection. 

In that sense alone, good engineer- 

For by enlisting Austin Engineers 
for your hangar problem you gain 
more than 10 years’ practical engi- 
neering experience in aeronautical 
building, a degree of specializa- 
tion extremely rare in this new 
industry. 

Out of this specialization has 


evolved unusual types of hangars 
. . . permanent buildings con- 
structed of steel, brick and con- 
crete . . . daylighted by many 
steel sash windows in the doors 
and in the side wall areas . . . 
designs which anticipate and per- 

expense. Floor areas are free of 
posts, and ship handling is ex- 
pedited by 50 to 500 foot clear 
door openings. 

Equipment includes power-oper- 
ated doors that permit opening 
the entire front in 50 seconds, or 
sliding doors which one man can 
move easily. Architectural designs 
are pleasingly appropriate and 


afford a background of dignity 
for your aeronautical setting. 

For these modern hangars, an air- 
craft manufacturing or accessory 
plant; a complete airport, with 

design and construction — Austin 
Engineers can be consulted to 
advantage. 

Under the Austin-Method, you are 
relieved of all detailed responsi- 
bility. Architecture, engineering, 

welded into one integral service 
which answers your building re- 
quirements by the completed 
project, ready for use. 

Before making any preliminary 
plans, why not telephone or 
wire the nearest Austin office for 
estimates and helpful information 
. . . without obligation ... or use 
the convenient memo below? 


THE AUSTIN COMPANY 




The Oldeet American Aeronautical Magazine 


EDWARD P. WARNER. Editor 
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A PLATFORM 
FOR PROGRESS 

A FEW years ago, when organized baseball was 
afflicted with a grave scandal, the reaction of the 
typical bleacher devotee was summarized by a small boy- 
in a historic plea. He stood by the edge of the curb as 
one of his heroes passed en route from the District 
Attorney’s office, and gazing at him with adoring eyes, 
he begged : "Say it ain't true, Joe.” 

It does not take a scandal to evoke that sentiment. It 
is the typical response of the typical business man or 
speculator to a business depression. The first six months 
of every bear market and of every industrial collapse are 
consumed in looking for somebody to say it ain’t true. 

Most of us in the aviation business have finally emerged 
from that state of mind during the present summer or 
fall. Most of us are quite prepared to concede the blun- 
ders of the past and to evolve some brand new policies 
for the future. The aircraft industry has been on an 
unsound economic footing, the natural result of over- 
expansion and of an excess of public enthusiasm. The 
chart by which we set our course in 1929 has proven in 
many cases unworkable. We have to develop a new set 
of aids to navigation. What docs the industry really need ? 

The present year has been one of retrenchment and of 
reduction of overhead. Retrenchment has been a neces- 
sary measure, though a cruelly hard one, but taken by 
itself it is not enough. The digging of a hole and crawl- 
ing into it is not the road to salvation. Some positive 
innovations are required. 

There need be no mystery about them. The first thing 
needed is to put costs and charges in proper relation to 
each other. 


Airports need rational rate scales and proper coopera- 
tion between commercial and municipal fields. It is of 
the first importance that nothing should be done to 
hamper airport development, and that municipal govern- 
ments should cooperate with the commercial operator 
to the limit. Too often he has been treated as though 
he were a hated interloper. Airports must be recognized 
as public utilities deserving public support, not as emo- 
tional adventures. Every community needs aviation, and 
the community must provide the facilities on reasonable 
terms. If the work is done by a commercial organiza- 
tion, it must be recognized on a parity with other public 
utilities, entitled to special consideration and assistance 
from state and municipal governments, and subject to 
some regulation by them. 

We need a clarified legal position. So long as the 
decision of Justice Hahn hangs like a sword of Damocles 
over the head of the airplane industry, neither airport 
owners nor operators can be on a sure footing. Aviation 
will advance with trembling and uncertain steps till 
these questions of trespass, of inherent nuisance, and of 
limiting altitude of flight are cleared up. 

We need a clearer understanding of our relations with 
the Federal government, and a better appreciation in 
Congress of where aviation is going and how. Liberal 
appropriations for the support of air transport are 
required now. There should not be the slightest thought 
that they involve a permanent subsidy. An addition of 
a million dollars on the air mail appropriation for the 
coming fiscal year will be ten times as valuable as a cor- 
responding addition ten years hence. 

We need intelligent thought on aviation as a sport and 
on the position of the private owner. We need the devel- 
opment of flying clubs, and of competitions especially 
directed to the interest of the non-professional pilot. We 
need research addressed particularly to the private 
owner’s needs and to the production of an airplane that 
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will be easier for him to fly than the existing types. 
Both for the private pilot and for the commercial voyager 
by air on irregular itineraries better service at airports 
and better transportation facilities are urgently required. 
A great proportion of American airports are still eye- 
sores, and the complete failure in four cases out of five 
to make provision in advance for quickly and efficiently 
meeting the demands of incoming voyagers is a perfect 
disgrace. 

Part of this program is obvious. Part of it is not. 
Some of it will be unanimously accepted. Upon other 
features dissent is possible. But there are two points 
which apply to the program as a whole and which should 
be emphasized to the limit. 

In the first place, there is no anticipation of technical 
miracles. We have been too prone in the past to talk 
about the wonderful progress that was being made, and 
about the marvelous accomplishments that would charac- 
terize the airplane of the next year or five years hence, 
If it proves possible through the initiative of the engi- 
neer and inventor to produce planes with twenty miles 
more high speed and twenty miles less landing speed 
than in the past, with double the payload and half the 
maintenance expense, or to fly regularly through the 
densest fog, we shall be duly appreciative, but we should 
be badly advised to hang the future of our industry upon 
such unpredictable developments. 

Secondly, there is no talk here, and let us have none 
elsewhere, of arbitrary subsidy of the whole aircraft 
industry by the Federal government. Aviation needs 
certain measures of support from Washington and from 
the state capitols, but the talk of direct subsidy of plane 
manufacture or of private ownership, or of the assump- 
tion of enormous responsibility by the Federal govern- 
ment for local airport construction, is silly and time 
wasting. Our present situation is our own problem, and 
we shall have to work out of it by ourselves, with govern- 
mental activity confined within well-defined boundaries 
and Federal funds expended primarily in directions 
which naturally and closely relate to activities already 
undertaken by the executive departments. We can find 
a path which leads upward, even though the climb be but 
slow, but we cannot make a safe ascent onto higher 
levels through slothful dependence on the provision of 
some sort of an industrial elevator by a prodigally pater- 
nalistic government. 


BREAKING 

THE VICIOUS CIRCLE 


O NE hears a great deal about “the used plane 
problem” from the new plane dealer whose chief 
immediate interest is in the sale of new equipment. Na- 
turally the dealer would make more money on each 
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individual sale if he did not have to fuss around with a 
trade-in. The same thing is true of the automobile 
industry, and there have been weepings and wailings 
for many years now over the used-car incubus. 

The larger aspects of the problem of popularizing a 
new mode of personal transportation, such as the auto- 
mobile was and the airplane is, put an entirely different 
face on the “trade-in.” The re-sale of automobiles as 
second-hand equipment, to people who could not afford 
to buy the new, has been a major factor in popularizing 
the motor car. Even now, the typical first-time pur- 
chaser of a car starts with a used machine and later 
graduates to a new model. The forcing out on the 
market of used automobiles at constantly lower prices 
has step by step carried the market for automobiles down 
through the various price ranges to constantly enlarged 
groups of purchasers, until now there is hardly a high- 
school boy who cannot have his “flivver." 

The same situation is apparent in the airplane market. 
Where a year ago or two ago the airplane as a means 
of personal transportation was a luxury to be thought of 
by the wealthy only, the re-sale of used and re-condi- 
tioned equipment has already brought the closed-cabin 
airplane within the reach of the pocketbook of the man 
in the street. With the price barrier lowered, the pos- 
sibilities of sales have been greatly expanded. In Cali- 
fornia there are several firms which have made a hand- 
some profit during the past year by specializing in the 
re-conditioning and re-sale, at a very reasonable price, 
of used airplanes. A sale made at a thousand dollars 
takes nothing away from the dealer in new machines 
at five times that price or more, for the purchaser of a 
used plane is ordinarily choosing between that and 
nothing. 

The vigorous promotion of the use of used airplanes 
increases the amount of flying done, creates new pros- 
pects for new sales, causes the establishment of im- 
proved and expanded servicing facilities, and helps to 
break the vicious circle of low production and high 

Such a doctrine is not immediately apparent in this 
period of business depression, during which the top of 
the market has been stifled by a general recession in new 
and unusual expenditures. In the meantime we are 
faced with real opportunities to broaden the present 
airplane market through an active policy of re-condi- 
tioning and re-selling wherever possible. It goes without 
saying that reconditioning is necessary, and that the 
dealer who sells a used plane must feel a certain responsi- 
bility to the purchaser for its condition. On the other 
hand, no stigma need attach to the words “second-hand.” 
The used plane can be a credit to its original maker and 

The policy of keeping every airplane in the air as 
much as possible, instead of permitting idle planes to 
rot in the hangars, will bring results in new-plane sales. 
The so-called “used plane problem,” if properly treated, 
is one of the industry’s greatest opportunities to popu- 
larize private use. 
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ENOUGH 

OF EXHIBITION 

^^N OTHER "National Air Race” meet has receded 
/ m in the distance. We have made comment else- 
where upon the management, which was in many 
respects irreproachable and deserving of the highest 
commendation. The criticism that we have to press is 
not of any detail of organization, nor of those charged 
with the execution of the general plan. It bears against 
the general plan itself and against the whole trend of 
“Race” development. 

For eight years there has been a steady drift away 
from the original purpose and plan of these events. The 
departure from the old and seemingly outworn idea that 
the Air Races should be offered simply as races, and 
that an intelligently interested public would be drawn 
out to attend the competitions has reached a climax at 
Cleveland last year and at Chicago this summer. It is 
our earnest hope, and from the comment that we have 
heard from leaders of the industry and others the hope 
may well be justified, that the spectacle accorded there 
will never be repeated. 

At Detroit in 1922, two days were given over to com- 
petitions run off in rapid succession. There was no 
attempt to attract the entire population of the city of 
Detroit to the field, but there was a good attendance 
of those who knew something about flying and wanted to 
see how the planes would handle when pitted against 
each other. Commercial aviation was practically non- 
existent, and the military had to provide almost all the 
entries, but still the events were interesting and well run. 

In eight years the two days have been stretched out 
to three, to four, and finally to ten. The number of 
races has been increased, but their relative importance 
on the program has steadily diminished. So far as the 
crowd is concerned, they have become, with the excep- 
tion of one or two particularly exciting events, entirely 
negligible. Great throngs are drawn to a field to see 
exhibitions of stunting. So far as they are concerned, 
the races are merely an annoying interlude, and they 
would come just as readily if there were to be no com- 
petitions at all. The National Air Races, in short, which 
were to have been the testing ground for new airplanes 
and the aeronautical engineer’s spur to achievement, have 
become merely a peg upon which to hang a request for, 
and an excuse for securing, the participation of the Army 
and Navy and civilian stunting teams. 

In the long run that does not, and cannot, do aviation 
any lasting good. Admittedly, a certain number of 
people are impressed with the strength and controllability 
of craft that can be driven through such fantastic evolu- 
tions and are inspired to take a ride themselves as a 
result. In Aviation for October Mr. McReynolds. 
as the result of a careful study, put the case very 
strongly for the good that stunting shows may do along 


that line. Many, however, plan for only a single trial 
hop, and air transport cannot subsist upon that sort of 
business. The sub-conscious effect of the display upon 
the public, incapable of appreciating the fine points, is, 
we are sure, definitely bad. An afternoon at Curtiss- 
Reynolds Field during the race week could not fail to 
imbue the casual onlooker with the conviction that air- 
planes were stunt vehicles flown by wild men. He may 
not realize the fact himself, but when the opportunity 
of using air transport offers the recollection of Doret 
and Atcherley and Lund and their skillful rivals will rise 
up in the back of his mind to suggest that the airplane 
has nothing in common with railroads and motor buses 
and other sensible means of getting from place to place. 

Whatever differences of opinion there may be upon 
the effect of stunting on the spectators at the field, there 
can be no question about what it does to the newspaper- 
readers. Eight hundred miles from Chicago the air races 
were still a front-page story, and "Amazing stunt 
flying” and “fatal crash” chased each other in and out 
of the head-lines. Aviation could have had no worse 
publicity than that given by the typical press story on 
three or four of the ten days of the meet. 

We speak with the more emphasis on this theme 
because of conviction that the acrobatic element could 
be greatly subdued without by any means destroying 
the meet as a public attraction. Innovations made in 
the conduct of the races this year, greatly to the credit 
of the management, made them potentially far more 
exciting than in the past without in any way being 
more dangerous, except when the small course was used 
for high-powered planes of the very highest speed. The 
simultaneous standing start has made a race out of what 
used to be a parade. The introduction of handicap 
events, on the lines used so successfully in England, will 
be another great step in advance. Given a further study 
of the problem, and especially much further improve- 
ment of the facilities for keeping the audience informed 
on what is going on at every instant, we believe that the 
races can be made to stand alone and draw a very satis- 
factory crowd. 

After the Cleveland meet we expressed our violent 
distaste for stunting exhibitions by civilians in civil air- 
planes. There was both agreement and disagreement, 
some of it violent, from within the industry. We believe, 
we are sure, — that stunting has many fewer friends now 
than it had in 1929. For ourselves we go farther than we 
did then. We oppose not only civilian stunting exhibitions 
but all stunting exhibitions, by whomsoever given or 
under whatsoever auspices, except as a part of a purely 
military pageant, organized by or for the military services 
alone for the purpose of displaying the equipment and 
tactics that they might have to employ in war. 

Unless the National Air Races can be put on a new 
basis and headed back towards their original aim they 
had better be abandoned entirely,— or if they are to sur- 
vive, let them remain frankly in the hands of the show- 
man and abandon the pretext that they have an inherent 
right to loyal support from the aircraft industry. 
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A CONFERENCE 
THAT GOT RESULTS 

T HE recent meeting between the representatives 
of the aircraft industry and those of the Depart- 
ment of Commerce had several claims to distinction. 
It was the first gathering of the kind for which there 
had been any really thorough preparation among the 
industry’s representatives. It was the first that had 
been held in a sufficiently calm atmosphere to permit 
concentration upon the business in hand. Aloof from 
the shouting and the tumult of races or shows, in the 
face of a diligent advance circulation of intangible 
rumors that the participants were “going to the mat” 
or that they would "make outspoken protest against the 
whole trend of Department policy,” the affair proved to 
be marked by harmony and mutual sympathy beyond all 
precedent. It was, in short and without qualification, the 
best and most intelligent and most business-like and 
most helpful meeting of the sort in the four years of 
the Aeronautics Branch's history. 

It was encouraging that the Department and the 
manufacturers were able to agree without hesitation on 
a majority of the propositions advanced, and even more 
encouraging that Secretary Young and his associates 
were willing to give the most sympathetic consideration 
to any proposal made and the reasons for making it, 
no matter how far out of line with current policy and the 
presumed personal views of the Department’s officials 
it might be. When the case had been presented, and talked 
out in detail, there remained real differences of opinion 
upon only four points of major importance, — spinning, 
performance requirements, the use of centralized testing 
stations, and the status of the student pilot. 

On those four points we find ourselves clearly in 
sympathy with the industry’s views on one, somewhat 
upon the fence on two, very emphatically in accord with 
the Department's position on the fourth. 

I. We believe, as the industry is apparently almost 
unanimous in believing, that detailed minimum specifica- 
tions of performance as a prerequisite for an approved 
type certificate are out of place. The reasons offered 
by the industry’s representatives in discussion are valid. 
Airplanes are being built now, and will continue to be 
built, to meet special operating problems. No set of 
specifications can make a machine aerodynamically safe 
under all conditions. Performance needs vary so widely 
that the only possible measure for the Department is 
to assist the purchaser in getting full and accurate in- 
formation upon the relative capacities of the machines 
that he is considering, and then, — let the buyer guard 
his own interest. 

II. With the view that there must be relaxation in 
student permit requirements we are in full accord. That 
the owner of an airplane should have to go and have a 
physical examination before handling the dual control 
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in his own machine, or that a sportsman owner should 
be unable to initiate his friends into the kindergarten 
stage of piloting in his own ship, is an absurdity. It is 
a deterrent to private ownership, for it destroys one of 
the attractions of flying. Admittedly, the Department's 
position that miscellaneous joy-riders on their first hop 
must not be permitted to play with the controls is per- 
fectly sound. Safeguard against that possibility must 
be provided. The present rule goes much too far, and 
some sort of a legal dodge can be found for improving 
the situation without introducing new dangers. 

III. The spinning rules are hardy perennials. They 
automatically re-appear at every conference. A great 
amount of dissatisfaction, much of it rather vague in 
nature, is expressed, and the meeting adjourns with no 
changes made. This year the industry brought forth 
certain specific proposals. They represent a move in 
the right direction, — to throw more emphasis on the 
difficulty of getting into a spin, and not so much on the 
ease of getting out of a long-continued one, but they go 
too far. If the views presented to the Department of 
Commerce on behalf of the manufacturers were accepted 
in toto, machines with inherent spinning dangers would 
become eligible for A.T.C.’s. What we want is not 
merely an airplane that does not go into a spin from 
sheer- malevolence, with controls still neutral, but one that 
cannot be spun at all or can be spun only with the greatest 
difficulty. The industry's recommendation provides a 
hint which we earnestly hope the Department may take, 
but it does not provide a verbally acceptable text. 

IV. Finally we come to the point at which we align 
ourselves solidly with the Department. There was an 
astonishingly intense opposition to the proposal that all 
flight tests of new planes should be made at one of 
eight prominently established testing stations. Ad- 
mittedly, difficulties would arise for some manufacturers. 
There would be occasional delays and expenses, but the 
advantages of working with a permanent and competent 
organization and of working at stations where proper 
instrumental equipment for making complete measure- 
ments of performance and flying characteristics can be 
assembled and permanently retained far outweigh the 
drawbacks. 

We very earnestly hope that the plan will be put into 
affect at least provisionally, even though it be tried at 
first for only one or two selected areas, and that the 
industry will loyally cooperate in trying it out. If that 
be done, we are sure as we can be of anything that time 
will prove most of the supposed dangers to have been 
illusory, and that within a year the manufacturers as a 
whole could not be driven to re-adopt the present plan. 

The relations of the government with the business 
will enter the new year with a very nearly clean slate. 
Of the innumerable topics presented this year, only 
two or three or a half a dozen at most will still be live 
issues when the next conference is called. Nineteen 
thirty-one will have to develop its own regulatory prob- 
lems and its own proposals for revision of the Air 
Commerce rules and their appendices. 
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The Trend of Activities 

BY R. SIDNEY BOWEN, JR. 


THE NEW 

COAST-TO-COAST LINE 


W 


HILE aeronautic merchandizing 
>n general appears to be marking 
air transport development con- 
:s. The publishing date of this 
marks the inauguration of the 
New York-California air mail and 
inger service. T.A.T.-Maddux and 


Western Air Express having been 
awarded as the result of a joint bid 
the central transcontinental air mail 
contract, and having merged together 
as one operating company under the 
name of Transcontinental & Western 
Air, Inc., will, beginning with Novem- 
ber 1, fly passengers and mail from 
Newark Airport to Los Angeles in 
about 36 hours. Although this is not 
the first coast to coast all-tlie-way by air 
service, it is the first which will start 
from the City of New York and go 
straight across the country to the Pa- 
cific Coast. The route as planned will 
be over one half of die old T.A.T. route 
and half over the old Western Air Ex- 


For the purposes of review, it might 
be stated that the original plan of the 
company was to fly passenger ships 
carrying mail only, from Newark Air- 
port to Columbus, Ohio, for a practice 
period of 15 days beginning October 15. 
Passengers were only to be flown west 
from Columbus. However, it was later 
decided that the Newark-Columbus divi- 

bined air mail and passenger service 
was available. Therefore, the fifteen 
day period was devoted to trial trips 
over the Newark-Columbus route with 
the planes carrying only the pilots and 
Company personnel. 

Ever since the 1927 boom in aviation 
the public at large, and particularly 
New Yorkers have been waiting for a 

At regular intervals there have been 
most persistant rumors floating about to 
the effect that such a service was soon 
to be announced. Those who under- 


stood the situation knew that the 
stumbling block, or rather, the barrier 
to such an airline was the Allegheny 
Mountain range. They also knew that 
considerable experience in air transport 
operation was necessary before a line 
crossing the Alleghenies was inaugu- 
rated. With the possible exception of 

T.A.T., Maddux and Western Air Ex- 
press have had more actual experience 
in hauling passengers over great dis- 
tances than any other air organization 
in the country. 

Therefore, we need not regard this 
new coast to coast, all-plane service 
as being a possible example of too rapid 
development in the air transport field. 
The merger of T.A.T.-Maddux and 
Western Air Express brought together 
three successful air transport operating 
companies. The success of an air trans- 
port company is dependent upon its 
operating personnel. It therefore, fol- 
lows that the combining of three groups 
of men into one group will make that 
one group just that much stronger than 
any one of the individual groups. Of 
course it could also be said that merging 
often results in too many cooks spoiling 
the broth. Yet we do not feel that the 
old adage applies in this particular case. 

There is every reason to believe that 
traffic on the new line will be most 
encouraging right from the very start. 
However, it is quite possible that 
through traffic will decrease somewhat 
after the line has been operating for 
a few months. The loss of that type 
of traffic, though, will be more than 
made up for with between-station traffic. 

Our reason for stating that through 
traffic will drop off in a few months 
is because we do not believe that the 
average traveler is going to seriously 
consider flying twelve hours a day for 
two days in succession. At least, not 
after he has once done it. And not 
unless he is in very much of a hurry. 
Railroad men tell us that in proportion 
to the number of people who travel by 
train from New York to California, the 
number who ride straight through is 


very small indeed. Regardless of the 
great time saving afforded by the use 
of the airplane we still believe that the 
majority of coast to coast airline travel- 

THE 1931 
DETROIT SHOW 

T HE announcement that Detroit is 
to be the scene of the 1931 Inter- 
national Aircraft Show will undoubtedly 
be well received in many quarters. For 
the last two years the subject of aircraft 
shows has been discussed more than any 
other single aeronautical subject. The 
chief complaint has been that aircraft 
shows have been far too numerous. 
Another has been that there has not 
been a sufficient lapse of time between 
shows. In one or two instances it was 
a case of dismantling an exhibit and 
shipping it overland for speedy as- 
sembly at another show in another city. 
To fulfill both engagements meant that 
officials of the company had to be away 
from the factory for almost a month. 
The result was that the expense was far 
greater than the benefit derived from 
the two exhibitions. Still another com- 
plaint has been that the shows were held 
at the wrong time of the year. 

Regardless of the sincere attempts on 
the part of the Aeronautical Chamber of 
Commerce (which is composed of, and 
governed by, members of the industry) 
to straighten out the aircraft show situa- 
tion no great amount of success resulted. 
Several independent promoters put on 
shows throughout the country and al- 
though they were not sanctioned by the 
Chamber, they were attended by mem- 
bers of the industry, many of whom 
were exhibitors. And in some cases 
manufacturers exhibited by the proxy 
method. 

Shows came and went, many of them 
complete financial failures to the spon- 
sors, and most of them a loss of time 
and money to the exhibitors. However, 
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there is one exception that stands out. 
That exception is the AU-American 
Aircraft Show which has been held in 
Detroit every year since 1928. The 
Detroit Show which until this year 
never had anything but a Class B rating 
has been the outstanding show each year 
with the possible exception of the Chi- 
cago Show in December, 1928. 

There are many who wonder at the 
success of the efforts of the Detroit 
Board of Commerce. The reasons for 
Detroit’s success in aircraft shows are 
not particularly difficult to ascertain. 
To begin with, Detroit is what we like 
to term as an airminded city. It is also 
a mechanical city. And last, but by no 
means least, the Detroit Show Com- 
mittee strives to put on a show that 
is not only bigger and better than the 
preceding one, but a show which offers 
increased possibilities to the exhibitor. 

In a Detroit show one views only 
aeronautical products. There are not a 
hundred odd products on exhibit that 
have nothing to do with airplanes. Then 
too the decorations at a Detroit show are 
just enough to dress up the exhibiting 
hall and give the place a convention 
atmosphere. The Detroit Show Com- 
mittee does not have to depend upon 
trick decorations, side shows and ballets 
to get the public by the gates. 

All of which is not simply praise of 
the Detroit Board of Commerce and 
local aeronautical enthusiasts, but a few 
facts from which can be derived the 
reasons why the Detroit Show has been 
and still is the most successful and 
popular aircraft exhibit of the year. 

We might say that when Detroit starts 
to swing an aircraft show it follows 
through with the swing. Unfortunately, 
as exemplified by this year's Detroit 
affair the exhibitors do not follow 
through. That, however, is not the 
fault of Detroit and its board of com- 
merce. It is the fault of the individual 

Therefore, the 1931 Detroit show, 
which is to be the Class A show of 
the year, rightly demands the concen- 
trated attention of every potential ex- 
hibitor, as well as all who plan to attend 
and inspect 

We make no prediction about the 
forthcoming Detroit exhibit, but we be- 
lieve that it will be a show that will 
offer even greater possibilities to the 
exhibitors than ever before. In what 
manner the possibilities can be turned 
into absolute actualities will depend upon 
the exhibitor. Detroit can put on a good 
show, but it can not make that show a 
success for the exhibitors unless the ex- 


hibitors themselves do something about 

They didn’t do anything about it last 
April and consequently the show was 
a failure from the standpoint of the ex- 
hibitors. That, however, is history and 
there is nothing to be gained by weeping 
over spilt cream. What the exhibitors 
should do is to profit by the lessons 
they have learned. 

The first is that the day of an air- 
craft show being an excuse for old 
timers to get together for a series of 
hotel room celebrations has gone for- 
ever. The aircraft industry has very 
little to celebrate just at present. An- 
other lesson is that the mere exhibiting 
of a plane will not sell it to a prospect. 
The prospect must be also sold by word 
of mouth. Still another is that airplanes 
roped off from crose inspection, and 
guarded by salesmen who practically 
growl at whosoever dares to so much 
as stick a finger across the “dead line,” 
give the possible prospect the impression 

damaged. In addition, the actions of the 
salesmen add a few more stones to the 

Much as we would like to think other- 

rather lean ones for aircraft sales. The 
task of the salesman will probably be 
more difficult than ever before, that is, 
if it can be more difficult than it is just 
at present. There is a vast amount of 
ground work to be done. New industry 
contacts have got to be made. The 
potential markets have got to be an- 
alyzed in great detail. In short the sell- 
ing forces in the industry have more or 
less got to start from scratch and build 
up their respective organizations just as 
though the airplane were being an- 
nounced to the public for the first time. 

It is of course true that in some cases 
a few of the old contacts established in 
years past are still good retail outlets 
for the manufacturer. We do not mean 
to imply that even the skeleton of an 
aeronautical selling organization does 
not exist. Nor do we imply that the 
selling experience acquired during the 
last four years is of no benefit to the 
manufacturer. The idea which we are 
endeavoring to bring out is that manu- 
facturers will probably do better if they 
look upon 1931 as an altogether new 
and separate merchandizing task, rather 
than regard it as a continuation of a 
task in hand. While the old saying, 
new brooms sweep clean, really refers 

new ideas, new thoughts and new plans. 

If the members of the industry visit- 
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ing or exhibiting at the Detroit Show 
next year bear those and other tilings in 
mind their chances of deriving maxi- 
mum benefit from the Show will be 
tremendously increased. That there will 
be prospective plane owners attending 
the Show, is a foregone conclusion. It 
is not, however, a foregone conclusion 
that they will sign on the dotted line 
at the show. That, incidentally, has 
appeared to be what the majority of 
show exhibitors expected in the past. 
They wanted cash on the counter. Any- 
one who gave indication of doing it was 
treated like a king by the visiting sales- 
men. However, once it became ap- 
parent that considerable follow up was 
necessary the attentiveness of the sales- 
man vanished with extraordinary rapid- 
ity. An aircraft show is nothing more 
nor less than an opportunity for the 
members of the industry to get a first 
hand look at what competitors and non- 
competitors are offering, and to make 
initial contacts with future customers. 
The man with a promise or even an 
evident interest should be entitled to 
just as much consideration as the man 
with cash in his hand. A visit to any 

As a matter of fact, we suggest, for 
educational purposes that every member 
of the industry who intends exhibiting 
at Detroit visit an automobile show be- 

industry treats all those who visit its 
shows. We feel sure that what is 
learned can be put to good advantage 
at Detroit. It can be depended upon 
that the Detroit Board of Commerce 
will offer increased opportunities at the 
1931 show. It remains for the exhibi- 
tors to take full advantage of what is 

THE FLIGHT 

OF THE COLUMBIA 

ptRONT page flights during the last 
A few weeks have consisted of two long 
distance ventures. One by a lighter 
than-air craft which ended in disaster. 
And the other a North Atlantic trip by 
a famous airplane. The first was of 
course the R-101 and the second was 
the Columbia. 

The flight by Boyd and Conner in 
the Wright powered Columbia from 
Harbor Grace, Newfoundland, to the 
Scilly Islands off the south-west coast 
of England was not particularly public 
stirring in view of the fact that way 
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back in 1927 Clarence Chamberlin flew 
it from Roosevelt Field, Long Island, to 
Kotbus, Germany. Boyd and Conner 
made a very nice flight and are entitled 

plane who wins our highest praise. 
That man is G. M. Belianca who de- 
signed and supervised the construction 
of the Columbia in 1926. Since that 
time Mr. Bellanca's plane has attracted 
tlie attention of the world on five dif- 
ferent occasions. True, the first of its 
many splendid performances in public, 
the winning of two trophies at the 1926 
National Air Races in Philadelphia, did 
not receive much attention outside of 
aeronautical circles. However, the other 
flights have been talked about in every 
civilized country. 

In the early spring of 1927 Clarence 
Chamberlin and Bert Acosta piloted the 
Columbia to a new world’s non-refueling 
endurance record. In June of that same 
year Chamberlin and Charles A. Levine 
made their famous trans-Atlantic flight 
in the Columbia. In June of this year 
Roger Q. Williams, Capt. J. Errol Boyd 
and Lieut. Harry P. Conner took the 
Columbia on a non-stop round trip flight 
from New York to Bermuda. And only 
a couple of weeks or so ago, Boyd and 
Conner flew it across the North Atlantic 

No other plane ever built, with the 
possible exception of the Southern 
Cross, has a flight history comparable 
to that of the Columbia. And what is 
perhaps even more astounding is the 
fact that the same 225 hp. Wright 
Whirlwind engine has done every job. 

While it is perhaps best for a product 
to be known by the name of the com- 
pany which manufactures it rather than 
by the name of its creator, both Charles 
L. Lawrence, dcsignor of the Wright 
Whirlwind and G. M. Belianca, de- 
signer of the Columbia should at this 
time be declared exceptions. It is our 
belief that aviation is still enough of an 
infant to stand individual praise and 
honorable mention without companies 
suffering thereby. In the past it has 
seemed to us that the designers of 
famous airplanes have received a mini- 
mum of recognition and reward. In 

man was responsible for a design of an 
aircraft that later became famous. 

We wager that a good number of the 
industry would have to think a long 
time to recall the name of the man who 
designed The Yankee Doodle, the City 
of New York, and many others, even 
the Spirit of St. Louis. No matter how 


good a pilot may be, his ultimate success 
depends upon a good airplane and a 
good engine. Somehow we can not help 
but feel that more recognition of the 
men who help in such a material way 
to make it possible for pilots to become 
famous would not be hurting anyone else 
and perhaps would lend incentive to 
genius. 


THE R-101 
DISASTER 

W ITH respect to the tragic end of 
the R-101 there seems little that 
can be added to what has already ap- 
peared in print. An air crash that re- 
sults in complete loss by fire usually 
remains somewhat of a mystery as re- 
gards the cause or causes of the crash. 
While there were a few who lived 
through the R-101 disaster they were 
unfortunately not in a position to note 
what was taking place before the craft 
made its fatal plunge. The man or men 
in the control room perished so it will 
never be known whether disaster was 
foreseen and the captain and other of- 
ficers of the ship duly informed of 

The only other thing that the crash 
investigators can go on is the testimony 
of witnesses. And from all accounts the 
testimony that was available was not of 
much use. There seemed to be con- 
siderable difference in the testimony of 
the various eye witnesses. The altitude 
of the craft over the spot of its last 
resting place varies from one hundred 
to fifteen hundred feet. The manner in 
which the craft struck the ground is not 
clear to all of the witnesses. And no 
two witness seem to agree on the matter 
of whether fire broke out while the craft 
was in the air, when it struck the 
ground, or after it had settled. 

The stories regarding the end of the 
R-101 are neither surprising nor un- 
usual. That is, of course, the stories 
of witnesses. When it comes to telling 

nessed, it is not at all umlsual for that 
person to speak of things that did not 
happen at all. In some way the im- 
agination plays queer tricks with an 
accident witness. The result is that 
often the true story is never known. 

That is what we fear will be the case 
with reference to the R-101. The effort 
to determine the cause of the accident 
was not made with the idea of estab- 
lishing what members of the ship's 
personnel were responsible. It was to 
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determine what happened so that pre- 
cautionary measures could be taken to 
guard against a recurrence. The pos- 
sibility that cause will be determined 
seems very slim. However, the case 
will be argued pro and con in England 
for many months to come. 

We sincerely hope that official con- 
troversy will not result in a total curb- 
ing of English development in lighter- 
than-air craft. We hope that it will 
only result in progress being made at a 
less rapid rate. No matter how we may 
have felt before, it is quite evident that 
the R-101 started on her last voyage at 
the wrong time. And when we speak 
of wrong time we mean before it had 
been definitely established by research 
and aeronautical progress in general, 
that the chances of her reaching her 
destination were all in her favor. It 
might be argued that they were, yet 
such argument can not hold much water 
in the face of the fact that the R-101 
was to traverse terrain entirely foreign 
to lighter-than-air operation. 

An English lighter-than-air critic 
stated in the House of Commons in 
March, 1928, that after an expenditure 
of nearly twelve millions of dollars 
England has got only 1,040 flying hours 
out of eight of her ships. The cost of 
each flying hour being the sum of 
$7,500. It is assumed by many that 
such a great loss of money and life 
would not have come to pass had Eng- 
land's ill-fated ships been filled with 
helium. That of course is a matter for 
conjecture. But it is quite possible that 
the use of helium would have reduced 
the terrible toll. For that reason the 
desire on the part of aeronautic heads 
in this country to have President 
Hoover exercise his authority in the 
matter of exporting helium, is well 
founded. It has been stated that had 
the offer to foreign countries been made 
a few years ago it probably would have 
been rejected with thanks. But today 
it is highly possible that the offer would 
be accepted with thanks. 

However, we do not feel that the use 
of helium is the entire solution of the 
problem of safe travel by lighter-than- 
air-craft. The complete solution will be 
found in continued development . . . 
continued development that is made not 
in haste but in easy stages and in keep- 
ing with knowledge acquired. To go 
slow is no indication of inability. As 
a matter of fact it is an indication that 
one is profiting from lessons learned. 
The heavier-than-air groups have got to 
do the same thing, so the lighter-than- 
air groups will have lots of company. 
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THE FUTURE 
OF AIR NAVIGATION 


By Capt. Frank T. Courtney 


A critical presentation of air 
transport problems by a famous 
pilot, and some novel suggestions 
as to how they should be solved 


S IX years ago I had the opportunity of reading a 
paper on this subject before the Royal Aeronautical 
Society. It appeared to attract some little attention at 
the time, and I have been asked to elaborate some of the 
points then raised, and bring them in line with the exten- 
sive developments which have since occurred. 

In point of fact, more recent developments have only 
served to confirm my original impressions of this sub- 
ject. While public acquaintance with aviation as a whole 
has enormously developed in recent years, I still feel that 
in the actual reliable use of aircraft we have advanced 
in quantity only and not in quality. In other words, I 
feel that, while we use far more and better aircraft, we 
do not use them much better than we did many years ago. 

The future of air navigation is far from being a mere 
matter of speculative interest. It is a subject involving 
the whole future of almost every branch and aspect of 
the industry. 

The process of evolution through which air transporta- 
tion must go can be logically worked out and made fairly 
clear. What does not seem to be clear is that a highly 
disturbing outlook presents itself if present lines of de- 
velopment continue. Present methods consist of solving, 
as easily and rapidly as possible, immediate problems as 
they turn up, without any reference to the effect of these 
solutions on the ultimate state of affairs. 

It sounds somewhat absurd to suggest that some of 
the most cherished of current "improvements” in aircraft 
operation, such as the two-way radio telephone, the radio 
beacon system, airway lighting, many recent flying regu- 
lations and, in fact, a large number of the recent devel- 
opments in Air Mail operations, are mere palliatives for 
our present difficulties and no real advance. 

Yet I believe that to be actually the case, and I will 
try and prove my contentions. 


Let us, therefore, try and get down to simple facts. 

Air travel is in its infancy. Like all infants it gets a 
lot of attention and makes a lot of noise and costs a lot 
of money. If we try to pretend that the infant is really 
grown up and treat it accordingly, we are likely to let it 
wander into all kinds of a mess. 

Over our air routes, one or two planes fly each way 
per day, or grope through by night, landing or being 
left by parachute when they cannot get through weather 
which lets by the train and boat. This isn’t transporta- 
tion at all. 

I picture air transportation as it must become if all 
our construction work is to go for anything at all : dozens 
of aircraft of all sizes and speeds over every line that 
can be drawn to connect centers of civilization, flying 
regularly and reliably in any weather that does not stop 
surface transportation, and a lot of weather that does. 
We have to come to that. It is no use telling a passen- 
ger, who has been landed for “bad weather” and has 
missed a train that would have got him there, to be 
Air-minded. Air-mindedness must be suppressed so as 
we can see air-transportation for merely what it is: a 
means of transportation faster than the others, not merely 
faster when it happens to work. If we can see that 
we can commence to see just what are the real problems 
the future has to face. 

W e begin to see that flying in the future cannot be a 
free-for-all business. All flying, private, commercial 
and military, will have to be controlled, nationally and 
internationally, under a highly organized system, and for 
a very simple reason : 

Aircraft absolutely must, and certainly will, be able to 
operate in any weather that surface transportation can 
face. This means that blind flying will be the condi- 
tion under which aircraft will operate much of their 
time, and on which aircraft operation will have to be 
based. This in turn means that the greatest danger of 
the future of flying, collision, so little considered in our 
present deserted skies, will become the major problem 
— a problem no smaller and possibly much greater than 
any we now have to face, a problem which becomes 
increasingly large as our other problems get smaller. 
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And a word about collisions: If a rowboat is rash 
enough to run into the Leviathan it is just too bad for 
the rowboat. But if the smallest and the largest air- 
planes collide effectively, both are complete wrecks, and 
the humor of the situation is lost. 

Wherever I look, I cannot see that any line of devel- 
opment in navigation is of any use today unless it leads, 
gradually as it must, to the solution of that main problem 
of the future traffic of the skies. 

Blind flying, when I first started on this subject, was 
classed amongst the vaguely desirable stunts. Now it is 
accepted as being liighly important, but its application is 
still in the vague stage. For there are two main schools 
of thought on the subject of blind flying. One school, 
greatly augmented by recent air-line accidents, says that 
air transportation has not reached the stage where we 
should expect it to get through any weather ; that we 
should make for safety by landing for bad weather, 
using blind flying merely as an emergency safety device. 
The second school is typified by the Guggenheim Founda- 


tion whose work, as demonstrated by the completely 
blind flights of Lieutenant Doolittle, shows that aircraft 
can operate entirely without visibility from the takeoff 
to the landing, although this has so far been done only 
under specialized test conditions. 

But these are two extremes of theory between which 
the practical working problem gets lost. For the theory 
of the first school gives up all hope of competitive air 
transportation pending the perfecting of the work of the 
second school, and the latter seems to set too high a 
mark to aim at just now. 

The criterion for air transportation is that it shall be 
able to operate whenever surface transport can operate. 
This, therefore, does not demand that aircraft must be 
able to land and take off entirely blind, for boats and 
trains cannot operate without surface visibility. It does 
mean that aircraft should be able to operate entirely 
blind, excepting for the actual landing and takeoff, and 
with visibilitiy of only a hundred yards or so then. This 
consideration provides a definite picture of the type of 
weather which can be made the basis of study; weather 
where ceiling is so low that, in effect, there exists surface 
visibility only, so that aircraft cannot now operate, while 
boats and trains are almost unhindered. 

That is the practical statement of the blind-flying 
problem. 

Yet we go on lighting air routes, although the problem 
is to navigate when lights cannot be seen. (As an old 
mail pilot recently said to me, "If you can see lights it- 
shows you don’t want them ; if you can’t it shows you 
do.”) We erect a radio-beacon system which forms a 
species of aerial street-car line positively clamoring for 
collisions ; we fit the pilot's overburdened head with a 
telephone which he can use least effectively when he most 
needs it: in emergency. 

T he best way to talk about all this is to refer to the 
Air Mail, wherein it certainly appears to me that 
evolution has somehow run off the track. 

The U.S.A. is proud of its Air Mail system, and 
certainly wonderful results have been achieved in getting 
the mail through. The record of the Air Mail is a record 
of the skill, courage and devotion to duty of the Air Mail 
pilots — a fact continually referred to in speech and writ- 
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ing, and a fact which shows there is something wrong 
with the whole business. For it shows that the present 
system rests entirely on the skill and courage of the Air 
Mail pilot, a sort of soldier always on active service 
against the elements, who leaves with one motor and no 
assistance but his own skill and luck, to get his mail to 
the other end, or jump out with a parachute, or to crash 
to death against some unseen hillside. Even his planes 
are designed with the crash uppermost in mind ; he insists 
on sitting well back rather than in front where he can 
see better. I contend that the airway lighting, the radio 
beacon, and the telephone are no real aids to the serious 
development of navigation; they are merely temporary 
expedients or lines of least resistance, which put still 
more up to the pilot. The radio beacon limits naviga- 
tion to a single-line track but is the only means of throw- 
ing blind navigation on to the pilot. The telephone is 
an increasingly inefficient system of aircraft communica- 
tion, but is the only system that you can clamp on to the 
head of the pilot. On the hands and brain of one man 
everything is thrust all the time. And this is not trans- 
portation. 

“But." it is sometimes argued, “this is really unim- 
portant as regards the mail. Naturally we wouldn’t tarry 
passengers that way.” And that is precisely where the 
whole mistake lies. Nobody has any right to imagine 
that mail carrying can long be kept distinct from passen- 
ger carrying. The only excuse at present for an exclu- 
sive mail-service is this : 

Aviation, as I have said, is an infant. It must not 
try and run before it can walk. Carrying passengers is 



running: carrying goods and mail is walking. And the 
legs for running must be developed in the walking. 
[Captain Courtney had completed this manuscript be- 
fore the Post Office Department regulations requiring a 
combination of mail and passenger service were an- 
nounced. — Ed.] 

Having tried to explain how I see the present situation. 
I will now try to indicate my ideas of firstly what the 
future situation must be, secondly how it will be solved. 


AVIATION 
November, 1930 

and thirdly the methods of gradually and effectively 
reaching the solution. 

Planes of all sizes and purposes will be flying in all 
sorts of weather, passing, overtaking and crossing each 
other at all sorts of speeds. Later on, long-distance planes 
will fly at today’s racing speeds far up above the weather 
and navigating visually, but they will have to come down 
amongst their blind brethren when near their bases. 

Imagine seriously your New York Air Terminal of 
those days. It is night, a thin drizzle is falling, visibility 
is a few hundred feet and ceiling a hundred feet; and 
our boats and trains are operating to schedule. Sixty 
planes per hour are approaching the city. Each plane, 
seeing nothing until the landing lights ioom up before 
it, must await its turn to land, be deflected to the par- 
ticular field best suited to its purpose, and yet stand no 
risk of colliding with its fellows or with the natural or 
artificial obstacles surrounding the field. 

Each plane must have come on its way selecting, not 
a predetermined route and height (as many would 
suggest), but a route and height best suited to the effi- 
ciency and economy of that voyage. Yet it must have 
avoided any risk of collision, and must have held itself 
ready to change its route or height on emergency. 

T he only way these results can possibly be arrived at 
is by the formation of some form of controlling or 
signaling system somewhat on the principle that exists on 
railroads. To anybody attempting to picture the actual 
situation it would be obvious that each plane itself would 
not be able to look after the various factors involved. A 
system which, it seems to me, must inevitably come into 
operation will be something as follows : 

The entire country (and for that matter, the entire 
world) will be divided up into areas corresponding to 
signal sections on the railroad. Each area will have a 
central control station which will be most probably situ- 
ated in the principal airport in that area. 

In this control station the movements of every air- 
plane in the area will be accurately followed. The degree 
of accuracy required, and therefore the amount of work- 
involved, will obviously depend on the amount of con- 
gestion in that area and the current weather conditions. 
The control station will not only follow the routes but 
will also follow the altitude, intentions and condition of 
the plane. The control station (or signal box) will leave 
the planes to pursue their own courses normally, issuing 
instructions as to altitude variation, change of course, 
selection of landing field, etc., according to traffic neces- 
sities and emergency conditions. 

The Control Towers to be seen at London, Berlin and 
other European fields are already the nucleus of such 
a system. [A beginning of ground control to avoid colli- 
sions between planes in free flight has also been made 
on some American fields, notably on one near Los 
Angeles. — Ed.] 

As the plane passes out of that area it will be "handed 
.over” to the control station in the next area with full 
information as to its course, altitude, etc. In the case 
.of landing in extremely bad weather, the approach to 
the airport will be governed by instructions from the 
control station which also would instruct the airplane as 
to the altitude to maintain whilst awaiting its turn to 
land, with due provision for emergency. 

To effect this with accuracy, both plane and control 
station must collaborate. For example, the control sta- 
tion must govern a direction finding system wherewith to 
check repeatedly the position and course of the plane. 
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This course will be checked 
and rechcckcd by a direction 
finding instrument on the 
plane itself and by the dead- 
reckoning calculations of the 
commander of the plane, 
which will be based on 
weather and wind informa- 
tion supplied and this dead- 
reckoning will in turn be 
checked by the control sta- 
tion. By these means a 
considerable amount of lat- 
itude can be allowed for in- 
accuracy of instruments and 
information. During a period 
of prolonged blind flying, ob- 
viously a very frequent inter- 
change of signals between 
ships and control station will 
be necessary. Obviously such 
work will have to be done as 
in the case of shipping, in 
telegraphic code, and it is 
quite beyond question that 

the minimum crew will have interior vie 

to consist of one pilot to han- 
dle the ship, one commander 

who will supervise all necessary calculations and com- 
munications, and one expert radio operator. Radio tele- 
graph requires less power than telephone, is less affected 
by atmospheric disturbances, and is immeasurably faster 
when there is a great volume of traffic, as half a dozen 
letters can be used in code to replace as many sentences. 

A method of actual approach and landing can be fore- 
seen and need not be elaborated here. But it is of 
interest to consider that, as such blind approach will be 
governed by radio beam or leader cable systems, it is 
possible that special pilots will eventually be employed 
for each port, or at least for each section connecting two 
ports, just as they now are for shipping. 

T he instruments necessary to effect all this are now 
with us, and have been for a long time in various 
stages of accuracy. 

Compasses — The compasses, of course, are by a long 
way one of the most important factors. My opinion is 
that the compass situation on most American planes is 
very unsatisfactory. The compass is apparently devised 
first to suit the plane and secondly to suit the pilot. I i 
any qualities are left then the compass can have them. 
The result is that we see such atrocious installations as 
the fitting of a compass behind the pilot, with figures 
reversed and reflected, with luck, in a mirror which is, 
as often as not, misted over and vibrating vigorously. 
Of course, the very best type of compass should be used, 
preferably one whereon the course figure can be set and 
forgotten by the pilot. It should be as steady as possible. 
It is not too much to suggest that the plane should be 
designed to fit the compass and the pilot trained to use 
such a compass in the position where it works best. Such 
compasses exist and have existed for a long time. 

Blind Flying Instruments — As I have previously said. 

I still think that these have not been studied deeply 
enough, although all the means are at hand. 

Analyzed simply, blind flying consists solely in con- 
trolling the aircraft in any direction in which the plane 
will not look after itself. Now, that should be a whole 


lot simpler than it appears. This is the explanation: 

The airplane has three directions of motion : longi- 
tudinal, lateral and directional (pitching, rolling and 
yawing). Two of these motions arc in planes in which 
gravity operates. Thus we employ our old enemy 
Gravity for both lateral and longitudinal stability. Direc- 
tional (or yawing) motion is not in the direction of 
gravity and must be dealt with mechanically. The char- 
acteristics of airplanes are such that variations in direc- 
tional motion or stability also upset lateral and 
longitudinal conditions, but the plain fact remains that 
the whole trouble is caused by directional variation. 

For well-known reasons, the compass cannot help us 
here, and therefore we must use the gyroscope or some 
such device to help us. Hence the turn-indicator. 

Obviously the automatic pilot, whereby a series of 
gyros controls the plane, will eventually do all the work 
in blind flying. But at the present stage, for reasons 
just mentioned, this need only operate the directional 
control, leaving the careful study of stability to look 
after the other two controls. 

Turn Indicators — I assume that we will have to use 
these for some little while yet. I have made a particular 
study of these instruments and flew with what I think 
was the first Gyro Turn Indicator ever built, as well 
as with others which did not operate on the Gyro 

I consider that the expression "turn and bank” causes 
some little confusion as the “bank” part of it is ol such 
small importance compared with the “turn” that it ought 
to be omitted from the description. 

The difficulty in employing the turn indicator, and 
therefore the difficulty of modem blind flying, results 
from the fact that the lateral and longitudinal charac- 
teristics of the plane are not usually sufficiently good so 
that the directional control alone can be attended to by 
the pilot, and therefore the pilot must do very much 
unnecessary flying work, and his sense of balance is 
correspondingly upset. 

• Moreover, the ordinary American turn-indicator in 
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rough air requires enormously excessive attention, need- 
ing the pilot's entire concentration on the dial of the 
instrument. This is a very dangerous state of affairs, 
since such close attention is mentally extremely fatiguing. 
Turn-indicators exist and can easily be devised whereby 
the pilot can use them with little concentration and far 
less fatigue. Indication by lights is much less discon- 
certing than indication by a needle. Obviously, the tum- 
indicator, air-speed-indicator and bank-indicator can and 
should be combined in one instrument. 

Radio — Practically all the radio work necessary to 
carry out the control system already referred to has been 
in existence for some while. Long-range, low-frequency 
sets have long been used free from ignition interference. 
The direction finder is still apparently somewhat inac- 
curate over land but such good work has been done by 
direction finders on planes that there is no doubt that the 
inaccuracies are insufficient, when used in conjunction 
with dead-reckoning and other checking systems, to pre- 
vent the blind flying plane from using the direction 
finder to check its course and position, and to check the 
approach of a neighboring plane by taking bearings on 
that plane’s signals. 

A study of these facts makes it clear that no progress 
will be made by clamping a telephone onto the head 
of the pilot or co-pilot and leaving him to pursue such 
course as he can follow with no other object than find- 
ing his eventual destination. It is clear that the radio 
would be so fully occupied as to require the constant 
attention of a very expert operator. The commander of 
the plane will give to and receive from the radio operator 
all the information necessaary for keeping himself and 
the control station fully informed as to the progress 
of the plane. He will also decide and work out the 
course. The business of the pilot will be that of actually 
controlling the ship and following the course indicated to 
him by the commander. 

Naturally, in clear weather the business will be greatly 
simplified, since less exchanging of signals will be neces- 
sary between the plane and the ground station. 

Figures involving the angles of descent and climb for 
various engine speeds, combined with drift near the 
ground, will have to be made up into tables which will 
give an additional check on radio and mechanical devices 
for approach. 

T o arrive at the necessary results, it is not possible 
to try and fit experimental apparatus or to try 
experimental operation in the course of actual commer- 
cial flights. It therefore seems to me essential that, just as 
large engineering works have their own development and 
experimental section, so all aircraft operating companies 
should run an experimental system. Of course, in this 
work, which would be for the benefit of all, collaborations 
between the various companies should be devised. But 
it seems to me that characteristics of the routes in opera- 
tion are sufficiently varied to justify separate experi- 
mental programs over most routes. 

The first stage in the experiments would be to perfect 
long-distance blind flying and navigation. Perfection in 
this would overcome much of the trouble now caused in 
transportation by such stretches as the Pennsylvania 
Mountains. In these stretches the intervening territory 
is frequently considered impassable when landing fields 
at both ends are open. Such practice can be done in any 
reasonably good weather, and not merely in the bad 
weather which it intends to defeat. 
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The next stage is to carry out approach to the fields 
up to as close a point as possible before the actual land- 
ing. This stage, of course, will involve many complica- 
tions and will be a question of degree. 

Throughout all this flying the best application of the 
radio will be studied and developed. 

The experimental plane should carry at least two pilots 
of experience and one expert radio operator. At least 
two direction-finding stations should be installed on the 
route and a direction-finding installation should be on 
the plane. 

The plane (and there are suitable planes available) 
should be one which can remain comfortably in the air 
with its experimental equipment with at least 50% of its 
power gone. 

By gradual stages the experimental planes should 
evolve systems of cooperation between plane and ground 
stations, and the sequence should be so devised that they 
can gradually be applied to the operating planes. I am 
confident that the problem will, if tackled in this way, 
reach a solution far sooner than would appear from tbe 
apparent complications of the subject. 

Of course, all of this is going to cost money, but it 
is absolutely necessary expenditure. It seems to me 
impossible that the present method of operating can take 
us out of the fog of unreliability which is the principal 
cause of lack of real speed in air transportation, and the 
fundamental discouragement to passengers. 

This money, of course, will have to come from the 
government. This will require some study to discover 
how mail contracts can so be placed as to encourage or 
compel the operator to run an experimental system. At 
the present it would not seem to me unreasonable for the 
existing passenger transportation lines to seek a govern- 
ment subsidy to support experimental work. I do not 
know of any form of subsidy which would be better 
justified. The compensation for both government and 
operators will be that, with the perfecting of reliability 
and safety, all first-class mail will be sent by air, thus 
justifying the large mail and passenger plane. 

It is quite clear, however, that such a proposal involves 
the eventual (and, let us hope, rapid) disappearance of 
the single-motor, single-pilot mail plane. This mil have 
to go. Anything tending to keep this type of ship in 
operation is a backward step in aviation. It has done 
its great work of showing the world what flying can do ; 
it must now give way to the development of reliability 
and safety. 

A n interesting aspect of the future of flying, which 
must be kept in mind, is the effect of the above con- 
siderations on private flying. If aircraft are to compete 
with surface transportation, they must be prepared to 
fly blind for a large part of their time. If they fly 
blind, they risk collisions. If they are to avoid the risk 
of collisions they must be controlled under some such 
system as I have outlined above. Consequently planes 
not capable of coming within such a control system will 
obviously not be permitted to fly under blind-flying con- 
ditions. 

Obviously, therefore, the day must arrive when private 
flying must be very strictly limited to certain conditions 
and possibly even certain routes. Thus for the progress 
of air transportation, it will be necessary that the private 
flyer of small planes will have to be decidedly restricted, 
and this is a point which must inevitably have an 
important effect one day on the whole question of air- 
craft production. 
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FLIGHT INSTRUCTION AND 
FLIGHT THEORY 

By W.F. Gerhardt 


I T IS generally realized that the additional problem 
of training the operator of the airplane is a serious 
one, and the public must be taught to fly before the 
demand for airplanes will be great enough to warrant 
a continuous expansion of airplane manufacture. 
Although it is hoped that the ideal airplane of the future 
will be of such a nature as to make extensive training 
unnecessary, and that such training as is needed can be 
included in the selling price of the product, for the 
present the training of pilots is an essential part of the 
industry. 

Two methods of flight instruction have been used : 
the all-solo and the dual systems. The first was, of 
necessity, the system used by the pioneers; the second 
was used extensively during the World War. The all- 
solo method began with the flights of the glider pioneers 
and, since the recent revival of gliding, is again being 
considered. The system used by the French during the 
War was the only other important example of an all-solo 
system of training. In the French Air Service the 



The first of two articles on the advisabiity of 
giving the student highly specialized ground 
instruction as well as actual flight training. 
Mr. Gerhardt is a well known aeronauti- 
cal engineer and also a pilot and teacher. 


student aviator was more or less his own instructor. 
In practically all other military and commercial flight 
training the dual system has been used. This system 
has been officially adopted by the Department of Com- 
merce, as set forth in the School Regulations of May 1, 
1929, in which a minimum of eight hours dual, and ten 
hours supervised solo is required for the Private Pilot's 
License. The main advantage of an all-solo system is 
the lower cost of the training, as dual time costs fifty 
per cent more than solo. The main disadvantage is the 
increased risk to the average student. The present dual 
method seems, therefore, to be the most practical, and 
worth the expenditure of from four to six hundred 
dollars, which is the cost of a Private Pilot’s Course of 
instruction in an approved school. 

It is probable that, for the present, reductions in train- 
ing costs will be effected by reducing the amount of dual 
time before solo, by the improvement of the flying cur- 
riculum, and by the replacement of some of the instruc- 
tion now given in the air by ground instruction. Since 
instruction in the air costs approximately fifteen times 
as much as instruction on the ground, the saving is 
obvious. To realize that such procedure is desirable, one 
must consider the psychology of flying and some of the 
newly-developed means for the presentation of the 
theorums of flight. 

T he theory that flying is an activity for supermen 
only, was exploded so long ago that it is now merely 
of historical interest. Flying is not much more difficult 
than driving an automobile when one realizes that cars 
pass each other in modern traffic at a relative speed of 
over 100 m.p.h. an hour with a clearance of only a few 
inches. It is evident, however, that flying aircraft will 
always be a greater problem than driving land vehicles, 
because of the fact that the automobile operates in two 
-dimensions and the airplane in three, and the types of 
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motion and complication of operation is increased pro- 
portionately. 

Judgment is the pilot's ability to analyze any situation 
in the air, particularly in an emergency, and to decide 
what course of action should be followed. Sound judg- 
ment can be acquired by experience only. It is this 
quality which makes the veteran superior to the novice, 
no matter how apt a student the latter may be. The 
necessity of having good judgment is illustrated by the 
following example. 

Most flying instructors teach their students that the 
proper thing to do in case of motor failure close to the 
ground is to land straight ahead, regardless of obstruc- 
tions in the path, because this will result in less injury 
to the airplane and pilot than an attempt to turn back 
into the field. Suppose, however, that, as a student is 
taking off an airport toward a crowd of spectators, his 
engine fails and he does not have sufficient altitude to 
avoid landing in the crowd if he glides straight ahead. 
He must make exception to the rule and “hook a wing." 
This decision will be difficult to make, not because of 
the risk to himself, but because of the habit of thought 
previously developed, and because the situation is new 
to him. Extensive flying experience enables the pilot to 
solve each individual problem as it arises. 

The acquisition of a good knowledge of the airplane- 
motion is mainly a matter of training of vision. The 
student must have good depth perception and be able 
to use this under the conditions of flight. He must learn 
to judge distance from obstructions and altitude above 
the ground. While these perceptions can be refined with 
time, they are usually acquired in the early stages of 


training and probably will never be acquired satisfac- 
torily except at that time. Formation flying is an excel- 
lent training of. and also a good means of judging, the 
student’s perception of distance. 

The other source of knowledge of the airplane’s motion 
is the bodily or kinaesthetic sensations, that is, pressure 
of the body against the seat in a bank and against the 
fuselage in a slip or skid, and the resistance (or feel) 
of the controls. The sensation of “sloppiness” of the 
controls in a stall is an example. These sensations are 
valuable adjuncts to those obtained through the eye, but 
can never entirely replace them. If that were possible, 
blind flying without the use of instruments would be suc- 
cessful. Most flying authorities agree, however, that no 
human being has so far demonstrated his ability to do 
this, and that the feel of the ship can only be supple- 
mentary to visual or instrumental guidance. It is im- 
portant that the student be trained to understand and 
accept the unreliability of his senses in blind flying and 
to have confidence in the available instruments within 
the limits of their reliability and accuracy. 

I f judgment can be developed with flying time only 
and the feel of the ship is merely a supplementary aid 
to the eye, then it is flying technique, or the co-ordination 
of eye and muscle, on which we must concentrate our 
attention in primary instruction. There is a wide 
divergence of opinion among flying authorities as to 
which sequence of flight maneuvers will give the neces- 
sary technique in the minimum of time. One of the 
most prominent training experts in the country, William 
Winston, believes that an adequate and safe dual train- 
ing can be accom- 
plished in five hours, 
considerably less 
than the Department 
of Commerce mini- 
mum of eight hours. 
The reasonableness 
of this statement has 

experience, when 
large numbers of 
good pilots were so- 
loed in this time. 

It is believed that 
this statement should 
be qualified by the 
requirement that 
the flying instructor 
teach muscular con- 
trol only, and that 
he does not have to 
delay or interrupt 
his instruction by 
any explanation of 
the reasons for the 
acts taught. The 
student must learn 
the science of flying 
on the ground and 
the art of flying in 
the air. If any slo- 
gan is to be adopted 
for flight training it 
should be “Mind Be- 
fore Muscle.” Such a 



system is believed to be the secret of the success of the 
Wrights and other pioneers in teaching themselves to fly. 
The dangers of their novel experiences forced a cautious 
analysis of the problems of flight before going into the 
air, and they were prepared in advance for most of the 
situations encountered. 

The procedure of giving a student a knowledge of the 
theory of flight before he attempts the practice is in 
accordance with the first of several psychological prin- 
ciples in everyday use in other branches of education. 

1. The effective and efficient acquisition of proper 
habits in any act of skill must be preceded by the acqui- 
sition of the correct idea and full understanding of the 
reasons for that act. 

2. In the building of a logical structure of knowledge 
(mental organization) the human mind proceeds by a 
series of periodic fluctuations, from induction to deduc- 
tion, as follows: 

(a) Specific cases suggest a general theory. 

(b) General theory is strengthened by familiar specific 
cases, and is tested by new cases. 

3. The degree of vividness of the impressions received 
through the senses is in the order: (1) sight, (2) hear- 
ing, and (3) touch. 

4. The degree of attention paid to any impression and 
the degree of retention are determined by its state of 
motion. Moving objects are more easily noticed and 
remembered than stationary ones. 

All these principles must be utilized in ground instruc- 
tion, or the “science of flying.” 

A consideration of the science of flying logically 
begins with the methods of obtaining the optimum 
performance of the airplane under all conditions of flight. 


The importance of a knowledge of these fundamental 
ideas can be realized if we analyze other learned acts. 

It is a well-known fact that the average boy can drive 
an automobile as skillfully as do his parents, with a few 
days' practice. This astonishes the adults, who naturally 
think that their child is a prodigy. Close observation 
will usually reveal the fact that (1) he has observed 
the method of driving and knows what to do in the situa- 
tions he has observed. (2) he is intensely interested in 
the mechanics of the machine. 

The performance of the airplane depends upon so 
many variables that to obtain the optimum performance 
(he pilot must observe definite rules of control, which 
are not yet common knowledge. Perhaps this is because 
these rules have been discovered by mathematical 
analysis, checked by flight research, and recorded in 
reports not widely read by the pilot. Even the engineer 
is usually interested in the maxima and mimima of per- 
formance and not in the way in which they are obtained 
by the pilot. Several important rules can be illustrated 
by describing a typical airplane flight. 

In taking an airplane off the ground there are two 
governing factors. The pilot must manipulate the air- 
plane so that (1) it will not nose over, and (2) it will 
he able to clear the obstructions at the end of the field 
with the greatest margin. The second condition requires 
definition. Reference is made to Fig. 1, where the path 
of an airplane taking off is represented. The airplane 
starts from rest at A, leaves the ground at B, attains 
a constant speed at S’ and is over the obstruction at C. 
We may assume for the purpose of this discussion that 
B and B' are coincident. 

By the geometry of the case it is evident that when 
once in the air the pilot should cause the airplane to 
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assume (S to C) its maximum climbing angle. It is 
important to note that this is not the condition of best 
climbing rate. The latter is of great importance in mili- 
tary air tactics, as it is frequently necessary to climb 
above an enemy airplane. This is of no value in com- 
mercial operation ; load-carrying and take-off are the 
important considerations. In leaving the ground it is of 
small consequence whether it takes three, or three and 
one-half, seconds to clear the trees or other obstructions 
surrounding an airport; the important thing is to clear 

The pilot must remember that the airspeed at which 
he must climb in order to secure the best climbing angle 
is much lower than the speed of best climbing rate. 
This is clearly indicated in the curve of Fig. 2, which 
shows the rate-speed curves for a military airplane, as 
determined by flight test. For this plane the best climb- 
ing rate occurs at 104 m.p.h., where the climbing angle 
is 13.1 ft. in 100 ft. The pilot climbing this airplane at 
its best climbing rate would therefore sacrifice 16 per 
cent of its effectiveness in getting out of a field. With 
airplanes of early design there was some danger in pull- 
ing back -to this speed in the take-off because of a possible 
stall and tail spin. Now that control at low speeds has 
been achieved there need be no such hesitancy. It might 
also be argued that only rarely is it necessary to obtain 
the maximum performance in take-off and that all mod- 
em airports are large enough to permit of long runs and 
small angles of climb. It is the small-field take-off after 
an emergency landing, however, that must be considered, 
as almost invariably the take-off distances are short and 
many other minor conditions conspire to make the 
maneuver trying. 

Returning to the take-off we see that the only remain- 
ing question is. "How must the pilot operate the airplane 
from A to B in order to reach this speed of best climbing 
angle in the minimum distance?” Engineers have found, 
through mathematical analysis and exhaustive flight tests, 
that, despite all the complicated conditions, the nature 
of the field is the only governing factor. To obtain the 
required speed in the minimum distance the airplane 
should be so oriented that the lift coefficient of the wing 
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is proportional to the coefficient of rolling friction. If 
the field is smooth the tail should be brought up and 
held up so that the wings give practically no lift ; if the 
field is heavy or muddy the tail should he kept down so 
that the wings are at a high angle of attack. If the 
rolling friction is small it will be smaller than the induced 
resistance, or drag due to lift, and the proper speed 
will be reached in the shortest run if the weight of the 
airplane is borne on the ground. On the other hand, if 
the rolling friction is large, then the induced resistance 
will be the smaller and the proper speed will be reached 
with the shortest run if the weight is borne on the air. 

The rule for the take-off of an airplane may be stated 
as follows: “To effect the best take-off, hold such an 
angle of attack during the pick-up run that the lift coeffi- 
cient will be proportional to the coefficient of rolling fric- 
tion, until the speed of best climbing angle is reached, 
after which hold this speed.” 

trance as it may seem, these simple facts are not 
O widely known. The writer has participated in several 
"indoor flying" sessions between instructors and students 
in which these rules were the subject of heated discus- 
sion. Perhaps this is because the obvious exceptions to 
the rule tend to obscure it. If, for example, a fence or 
other obstruction is encountered in a smooth field 
(Fig. 1-D) then the pilot should zoom over it, thus 
pulling back on the stick before the sped of best climb 
has been reached. But he should not start tail low with 
the idea that this will give him more margin to clear 
the fence. If the obstruction is met after he is in the 
air and climbing steadily (Fig. 1-E) then he must zoom, 
but he will have more clearance if he climbs steadily at 
the best climbing angle up to that point and does not 
“hold the plane down” after leaving the ground to pick 
up excess speed. This is because, in any mechanism, the 
minimum energy losses and maximum performance occur 
when the motion is steady. Accelerations and decelera- 
tions always waste energy. 

There are also a number of piloting rules in air work 
which should be presented to the student. One of these 
concerns the second of the two important operating 
speeds of the airplane. This might be called the “speed 
of the limiting weight,” because of the mathematical 
formula which specifies it. It is the speed at which the 
airplane would be flying if loaded to the limit of its 
capacity, — i.e., such a load as would bring the ceiling to 
ground level. The angle of attack is exactly the same as 
for the condition of best climbing angle, but, owing to 
the fact that the weight to be borne by the wings is 
greater, the airspeed is greater. For the airplane, the 
properties of which are shown in Fig. 2, the speed of 
limiting weight is 116 m.p.h., which is considerably 
greater than the speed of best climbing rate. 

This speed of limiting weight is further important 
because other optimum performances may be obtained 
by flying the airplane at that speed. It is exactly the 
speed of minimum radius of turn with full power. This 
maneuver is of value in a take-off where one must turn 
away from obstacles too high to climb over. The student 
pilot has a tendency to pull back too much on the stick in 
this maneuver. This speed is approximately the speed 
of best gliding angle, the speed to be used when stretch- 
ing the glide. In this maneuver the student pilot has 
a tendency to use too low a speed. For these reasons 
this speed also might be marked by the manufacturer on 
the air-speed meter to guide the pilot in operating his 
plane to the best advantage. 
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THE S.A.E. DISCUSSES FUEL 


By Leslie E. Neville 


T HREE sides of the aircraft fuel problem were 
presented during the symposium on this subject, 
conducted as a part of the recent National Aeronautic 
Meeting of the Society of Automotive Engineers in Chi- 
cago. Representative engine manufacturers, transport 
operators and gasoline refiners were heard and their 
opinions presented and discussed. 

Considering the symposium broadly, the principal 
problem seems to be economic in nature. In brief it is a 
question concerning the limit to which the quality of 
aviation gasoline can be raised to provide most efficient 
use by the operators, assuming improvement of power 
plant to keep pace with the fuel development. 

The symposium also brought out the fact that there is 
a need for a standard of testing and rating fuel by an 
unbiased organization to insure uniformity of test con- 
ditions and a common language for all concerned with the 
problem. 

T he first paper in the symposium on aircraft fuel 
was written by W. A. Parkins of the Pratt & Whit- 
ney Aircraft Company, discussing the fuel problem from 
the standpoint of the engine manufacturer. It was read 
by E. A. Ryder. At the outset, the author spoke of the 
effect of fuel quality on cylinder temperatures, stating 
that the use of fuels marketed for aviation purposes was 
responsible for increases of 300 deg. F., beyond those of 
normal service. He also called attention to the fact that 
fuel consumption can be lowered as much as 10 per cent 
with no sacrifice in reliability or performance, by using 
the best grades of fuel commercially available. He ex- 
plained next why an airplane engine must use the better 


Experience has shown that at least one trans- 
port operator has made greater profits by 
paying a higher price for his gasoline. Un- 
doubtedly, still higher grades of fuel can be 
economically justified. Both oil refiners and 
engine manufacturers are prepared to assist 
in the solution of this problem as brought 
out by a recent symposium of the S.A.E. 



grades of fuel to operate at or below its rating with ample 
margin of safety. In this connection he mentioned re- 
cent tests which have shown that with no change either 
in the compression or design of a standard air-cooled cyl- 
inder, ordinary grades of furnace oil can be burned at 
b.m.e.p. below 100 lb. per sq.in. without the addition of 
anti-knock agencies. 

Another point brought out by Mr. Parkins was that 
of cylinder size. He stated that a cylinder of 210 cu.in., 
displacement (the present maximum size) would gen- 
erally operate about 60 deg. hotter than one of half its 
size, and therefore, will require a better grade of gaso- 
line. Continuing bis discussion to a third factor, Mr. 
Parkins stated that the compression ratio in air-cooled 
engines in the past has been kept below 5$: 1, due chiefly 
to the lack of suitable gasoline. Once detonation is sup- 
pressed, the average reduction in cylinder head tempera- 
ture resulting from an increase in compression ratio of 
from 5 to 6 : 1 is in the neighborhood of 50 deg. F., a 
gain of considerable importance. Records show the 
majority of piston troubles are directly traceable to high 
temperatures, resulting from detonating fuel. 

Fig. 2 shows in comparison an engine burning a good 
and a poor aviation fuel. Mr. Parkins next brought out 
that the results from using unsuitable fuel are not always 
appreciated because its effect on performance is usuallv 
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not apparent without the aid of temperature indicators. 
Furthermore, trouble from detonation isaisually confused 
with failures developing from more tangible sources. On 
the other hand, the oil companies are without the facili- 
ties for converting the relative knock value of gasoline 
into terms of engine performance, and, without this in- 
formation, market their products under the Grade 
B-D. A.G. specifications without considering cylinder 
temperatures. The Pratt & Whitney Company main- 
tains limited free service in testing gasoline and encour- 
ages both the refining and the operating companies to 
submit samples for test. The author then described the 
test which is essentially comparative. He proposed 
that a standard of knock quality between the knock 
requirements of present Navy and Ethyl Corporation 
standards be adopted. Furthermore, it was proposed 
that all aviation gasoline meet or exceed this standard 
without the addition of knock-retarding agents. Mr. 
Parkins further stated that once the engine builder is 
assured of relatively good fuel in all sections of the 
country, he will immediately increase engine compres- 
sion ratio, or, by other means, reduce still further the 
specific weight of the power plant. 

During the past three years, the Pratt & Whitney 
Company in all of its tests, has purposely used an ethyl- 
ized gasoline so as to observe its effect on the engine 
parts with which it comes in contact. Under normal op- 
erating conditions and with proper care and storage, it 
has been found that concentrations of 2 c.c's. of tetra 
ethyl lead per gallon of gasoline result in no serious 
trouble. The relative ineffectiveness of benzol at high 
temperatures eliminates it from consideration as a knock- 
retarding agent. Fig. 1 shows in comparison the effect 
on cylinder temperatures of benzol and tetra ethyl lead 
in a mid-continent and in a California gasoline. It will 
be seen that the inferior fuel requires 40 per cent benzol 
to effect the same temperature reduction as 14 c.c’s. of 
tetra ethyl lead 

While undoped fuel of the quality recommended is 
suitable for the large 5 : 1 compression air-cooled cyl- 
inder when developing a maximum of 130 lb. per sq.in.. 
B.m.e.p., the same fuel blended with 2 c.c.’s of tetra ethyl 
lead per gallon, is satisfactory for the 6 : 1 compression 
ratio cylinder at .135 lb. per sq.in., b.m.e.p. 

Further progress may be expected, but requires rec- 
ognition of an acceptable standard of knock quality. The 
expense of producing the superior fuel may at first work 
a hardship on some of the refining companies and in 
certain localities, force an increase in the selling price. 
In all probability, however, the increased cost will be 
more than absorbed by the savings in decreased fuel 
consumption. 

P robably the worst possible condition of gasoline con- 
sumption from the operator’s viewpoint was discussed 
in a paper by E. W. McVitty, of Pan American Airways. 
Transportation and storage with a number of incidental 
problems were the subjects of Mr. McVitty’s presenta- 
tion. The paper was read by C. S. Kegerreis. 

Beginning with a discussion of storage of gasoline in 
climates where the humidity is often very high, the author 
stated that it has been found that drums seem to collect 
more water than do other types of containers. Drum 
storage also seems to be the poorest method from the 
standpoint of evaporation loss. 

The problem of gum formation was next considered. 
It has been found that gum forms much more rapidly 
in gasoline stored in dnims under tropical conditions 
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than it would in the same gasoline in bulk storage even 
in a more temperate climate. When drums corrode, this 
action seems to accelerate the formation of gum. A 
gasoline-benzol mixture also seems to form gum faster 
than pure gasoline even though the gum content of the 
benzol is entirely satisfactory at the beginning of the 
storage period. According to the author, as much as 
200 mg. of gum by the copper dish test method have been 
found in cracked gasoline after storage of two or three 
months, although less than 3 mg. of gum were present 
when the gasoline left the refinery. 

The knock rating of the same brand of gasoline has 
been found to vary considerably unless the refiner takes 
great care to control this quality. Granges in knock 
rating also occur after the fuel has left the refinery. 

Following extended experience and careful tests of 
fuel specimens in its complete laboratory at Miami, Flor- 
ida, Pan American Airways has set down specifications, 
following closely those of the Government for aviation 
gasoline, domestic grade. There are several modifica- 
tions notable among which are the distillation range 
which has been modified and lies somewhere between 
that for Fighting Grade and for Domestic Grade Gaso- 
line ; and the gum content which has been modified to a 
maximum of 10 mg., instead of the 3 mg. required by the 
Government. One added specification is that the knock 
rating shall not exceed 5.00 on the Standard Oil Com- 
pany of New Jersey’s scale. The test employed for fuel 
used for the first time by Pan American Airways also 
was described. 

From the experience of Pan American it is believed 
possible to speci fy a gasoline which will not cause vapor 
lock nor poor distribution for a given type of equipment 
under given operating conditions. The exact limits for 
these requirements are much more difficult to specify, 
however, and moreover, insufficient data are available 
showing the specific effects of distillation range on such 
important items as power output and fuel consumption. 

It has always been difficult to secure benzol which 
would pass the copper dish corrosion test in a fifteen 
per cent benzol-gasoline blend, even though the benzol 
would not discolor a copper strip immersed in it for three 
hours at 122 deg. F., and although the sulphur content 
of the benzol was less than 0.09 per cent. 

In spite of these and other difficulties, it has been 
possible to secure satisfactory benzol. 

T he viewpoint of the Materiel Division of the Air 
Corps was presented by S. D. Heron, of Wright 
Field. Dr. Heron classified these requirements under 
five headings: (1) Anti-knock value ; (2) volatility; (3) 
vapor-locking and starting properties; (4) gum; (5) 
available fuels and anti-knocks; in the order of their 
importance. 

Beginning with the first of these, Dr. Heron stated 
that the fuel required depends upon the design of the 
engine, the compression ratio, the degree of supercharg- 
ing, the design, size and temperature of the cylinder unit, 
and the rate of revolution. He next discussed the ap- 
proximate anti-knock value of three grades of gasoline 
ranging from 50 octane (2-2-4 tri-methyl pentane) 50 
heptane; 70-75 octane, 30-25 heptane; to 87 octane 13 
heptane, stating that the medium grade was amply good 
for most modem commercial and military engines with 
the exception of high compression and ground-boosted 
types and with certain reservations as to fuels which 
show excessive loss of anti-knock value at high cylinder 
temperature. 
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Relative anti-knock values of fuels for aircraft pur- 
poses appear to vary widely with test-engine conditions, 
at least when tested by the method of working at part 
throttle and a pronounced knock. The most pronounced 
change in relative values is produced by variation of 
cylinder temperature, particularly when comparing lead 
and benzol in highly naphthenic California gasoline. In 
measuring detonation by the tendency to heat the cyl- 
inder units, the Materiel Division has found that the 
amount of tetraethyl lead required to equal 50 per cent 
benzol in a California Fighting Grade gasoline varies 
by several hundred per cent between the limits of 200 
and 400 deg. F. cooling-liquid temperature, the lead re- 
quirement rapidly dropping with increasing jacket tem- 
perature. Similar tests in an average Mid-Continent 
D.A.G. showed that, between the limits of 150 and 400 
deg. F. jacket temperature, the lead equivalent of 50 per 
cent benzol varied by over 100 per cent. The lead equiv- 
alent of 50 per cent benzol has also been found to be 
subject to more than 100 per cent variation, both as a 
result of change of rate of test-engine revolution and of 
knock intensity. 

There is evidence that the relative tendencies of fuels 
to knock audibly and their tendencies to heat the cylinder 
unit are not always equal. Therefore, a temperature 
method of rating fuels for aircraft use may prove to be 
more desirable than one depending upon intensity of 
knock. Evidence has been obtained in multi-cylinder 
aircraft engines which suggests that tetraethyl lead has 
an effect in suppressing overheating of the cylinder unit 
which is out of proportion with its properties of sup- 
pressing audible knock and controlling the ratio of 
pressure rise. 

As aircraft engines vary widely as to cylinder tem- 
perature and rate of revolution, the problem of measuring 
the anti-knock values of fuels in terms of their usefulness 
in multi-cylinder engines is very complex. The Air Corps 
has recently issued a tentative suggestion. Specification 
Y-3557 for Fighting Grade Anti-knock gasoline. At this 
point Dr. Heron set forth the difficulties found in the 
experience of the Materiel Division in knock testing at 
high cylinder temperature. 

Discussing volatility, the second of his five headings, 
Dr. Heron stated that the Air Corps has adopted Federal 
Fighting Grade volatility requirements with the substi- 
tution of a 10-per-cent-evaporated point for the present 
5-per-cent-recovered point. Fuel injection devices now 
being tested and injecting either into the combustion- 
chamber or the induction system, may permit of the use 
of much less volatile fuel. 

Vapor-locking was next discussed as an intermittent 
difficulty with present Air Corps equipment, and gasoline 
with a ten per cent evaporated point much below 150 deg. 
Fahr. violently accentuates the trouble. The Air Corps 
tentative specification has adopted the limits of 144-162 
deg. F. for the 10-per-cent-point and the lower limit can 
hardly be lowered until fuel systems are improved. Even 
if the fuel systems are so improved, it is possible that 
any considerable lowering will be undesirable on account 
of fuel boiling in the tanks of supercharged airplanes, 
which may reach 30,000 ft. altitude in 20 min. with 
virtually no reduction of temperature of the fuel in the 

The Bureau of Standards test has shown that in 
propane-free gasolines, the ten per cent evaporated point 
gives a very close estimate of the vapor-locking tempera- 
ture of the gasoline at 760 mm.Hg. pressure. Appar- 
ently. the Air Corps is receiving some gasoline containing 
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propane, as the Reid vapor pressure at 100 deg. F. of 
samples of D.A.G. with almost identical 10-per-cent- 
evaporated points is differing by as much as l| lb. per 
sq.in. Appropriate modification of the specification per- 
taining to this limit is probable. 

Dr. Heron next told of endurance tests in flight using 
cracked aviation ethyl gasoline and showing no undesir- 
able effects from the use of a cracked base. The fuel 
used in these tests was admittedly low in gum (below 
10 mg. glass-dish after accelerated aging with oxygen) 
and quite gum-stable. He stated that the present Fed- 
eral Specification of 3 mg. of copper-dish gum for avia- 
tion gasoline virtually excludes all cracked gas and are 
not very generally met by much of the straight-run fuel. 
The Materiel Division has tentatively specified an accele- 
rated aging test with oxygen and is financing an investi- 
gation of the relation of accelerated aging tests with 
storage conditions at the Bureau of Standards. 

Dr. Heron next spoke of the availability of fuels and 
anti-knock. He stated that, of the dopes, tetraethyl lead 
is at present the only one of interest for large scale use. 
Many present types of aircraft engines develop trouble 
when operated on fuels containing tetraethyl lead. Sev- 
eral, however, are virtually free of operating troubles 
from this cause. Engines requiring fuels with anti- 
knock ratings of the order of 87 octane are all of the 
super-performance type and the troubles arising with 
lead are vastly less difficult to overcome than those caused 
by insufficient anti-knock value. It has been found by 
the Air Corps that all of these lead troubles can be over- 
come by design, material and lubrication changes. 

Knock tests at 300 deg. F. jacket temperature of 
cracked gasolines without lead addition against the best 
of the straight-run California gasolines without added 
lead show that the cracked base is in cases superior in 
anti-knock value. This superiority usually disappears 
when lead is added to both, the lead response of some 
cracked fuels appears to be slight and in other cases is 
virtually nothing after a particular concentration has 
been reached. As a result of recent experience, the Air 
Corps does not feel that the present sulphur limit of 0.1 
per cent for the finished fuel can be raised nor the 
copper-dish corrosion test be abolished. 

T he first representative of the fuel producers was 
C. M. Larson of the Sinclair Refining Company, 
who appealed for reduction in the number of specified 
grades of aircraft fuel. Analyzing the consumption fig- 
ures for 1929, he contrasted them with the relatively 
large annual consumption of gasoline by motor vehicles 
and pointed out that the problem would be simplified if 
aviation gasoline were of one standardized grade. 

The author next analyzed grades of aviation gasoline 
and showed that four of the five grades covered by spe- 
cification were in many respects identical. He attributed 
this situation to the difference of opinion as to what 
method shall be adopted so that a suitable anti-knock 
value may be determined. 

He advocated as a first step, raising the gum content 
of aviation gasoline from 3 mg. to at least 20 mg. He 
stated that a 70-hr. test made on 48-mg. aviation gasoline 
showed no trouble due to deposits or sticky valves and 
showed lantern slides in support of his statement. 

In closing, Mr. Larson suggested a standard specifi- 
cation to cover one aviation gasoline, with a reasonably 
high anti-knock value to be used for private flying anti 
aerial service, as well as by scheduled transport con- 
sumers; and possibly one other, but not more than one 
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additional specification to cover aviation fuel for the 
Army and Navy and such scheduled transport lines, as 
well as those consumers who may desire to use super- 
charged engines, all of whom find it necessary to go to 
compression ratios higher than 5.1 : 1 for air-cooled 
engines. 

T he fifth speaker was Mr. J. H. Doolittle, of the 
Shell Petroleum Company who confined his presen- 
tation to the subject of volatility requirements in aircraft 
fuels. Mr. Doolittle stated that four factors which make 
the aircraft engine dependent on fuel volatility are ease 
of starting, distribution, freedom from vapor-locking 
troubles and fire hazards. Each of these factors, he 
added, demands that a certain percentage of fuel shall 
or shall not be evaporated under a given set of tem- 
perature and pressure conditions. We are able, there- 
fore, to arrive at a satisfactory specification for fuel 
volatility and a careful study of typical designs of fuel 
feed systems and manifold constructions and the knowl- 
edge of the fundamental requirements of these features 
with respect to the amount of fuel which must be evap- 
orated in these systems at their working temperatures 
to give satisfactory performance, he continued. This 
problem resolves itself into two phases, first a study of 
fundamental volatility characteristics of any given fuel 
and the various means of measuring these characteris- 
tics; secondly, the question of the practical application 
of these characteristics and their effect on engine per- 
formance, ease of starting and good distribution. 

Considering the first phase of the problem, Mr. Doo- 
little concluded that the actual basic measurement of the 
volatility of the fuel is an air equilibrium distillation 
curve. In this connection, he cited the familiar work of 
Dr. Bridgeman of the Bureau of Standards is computing 
this curve with a certain degree of accuracy from the 
ordinary A.S.T.M. distillation curve between 10 per cent 
and 90 per cent evaporated. 

estricting his presentation to the subject of knock 
values of aviation fuels, Captain E. E. Aldrin of the 
Standard Oil Company of New Jersey began by stating 
that the debate regarding relative knock values of various 
aviation fuels is due largely to the absence of common 
language and uniform test conditions. Captain Aldrin 
continued by saying that it was nearly impossible to 
compare the effect of fuels in water-cooled and air-cooled 
engines whether they be full scale or test engines. 

The basis of Captain Aldrin’s presentation, a chart ( Fig. 
3) set forth data obtained from testing of various avia- 
tion engines in the laboratory and in flight with different 
kinds of fuels. The second portion of his paper was 
devoted to a criticism of his chart and an explanation of 
its characteristics. In conclusion. Captain Aldrin stated 
that the importance of knock value in aviation engines 
cannot be overestimated. He spoke of the advantages 
of high knock value and stated that such questions as 
have been up for discussion previously had not been 
considered in his paper because of his belief that more 
practical experimental evidence should be obtained before 
the relative importance of these questions is discussed. 

L eading the discussion, Mr. R. E. Wilson, of the 
i Standard Oil Company of Indiana, first criticized 
the statement in Mr. Doolittle’s paper that fire hazard 
was a danger from gasoline of too high volatility. He 
stated that it is only the comparatively non-volatile gaso- 
lines at rather lower temperature which will get into the 
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explosive range. Mr. Wilson then called attention of 
the meeting to the fact that there are methods of adding 
certain anti-oxydizing agents or passivating agents to 
cracked gasoline which very greatly decrease the ten- 
dency to form gum on storage. He further stated, that 
in general the gum formation and the loss of anti-knock 
are problems which go hand in hand. He then pointed 
out that it is meaningless to say whether a gasoline of a 
certain test does or does not form gum. Criticizing Mr. 
Larson’s paper, he stated that in his opinion anything 
even approaching 40 mg. of actual gum in gasoline would 
produce serious deposits in the engine. On the other 
hand, Mr. Wilson added that the present limit of 3 mg. 
of gum in the Army Specifications was in his opinion too 
low to permit the development of improved types of fuel 
at lower cost than would otherwise be made available. 

With regard to the limit on vapor-lock of 6j> lb. vapor 
pressure, Mr. Wilson stated that in setting any rigid 
limit, in spite of the fact that it is somewhat necessary, 
you are interfering both with the ease of starting and 
the anti-knock value of the gasoline which you can get 
by natural means. In practically every type of gasoline, 
the more light ends you have, the better end knock you 




will have. In connection with the evaporation losses in 
storage mentioned by Mr. McVitty, Mr. Wilson sug- 
gested the use of either the floating roof or the breeder 
back protective storage. 

The second speaker in the discussion was Edward P. 
Warner, president of the society. Mr. Warner traced 
the history of fuel research by the S.A.E. from the high- 
way vehicle stage to the present time with particular 
emphasis on the period since 1928. Stressing the eco- 
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nomic aspects of the question, he mentioned a formula 
worked out by him which in general shows the value 
to the commercial aircraft operator of reduction of fuel 
consumption and reduction of frontal area. In closing, 
he stated that it was his opinion that it was worth- 
while going much farther in the improvement of engines 
and fuels to match than anyone had seriously attempted 
to go as yet, even though the fuel cost per gallon might 
be slightly higher. 

At this point, Chairman Smith stated that he agreed 
with the last statement of Mr. Warner. As an example, 
he cited that his company, National Air Transport, had 
recently made a change in the fuel it was using. Although 
the new fuel is more expensive, the company is making 
more money as a result. It has less trouble with its 
engines and fuel consumption has been reduced slightly. 
He then stated that the next step was for the engine 
manufacturers to produce units to burn the better fuels 
economically and efficiently. 

In discussing Mr. Warner’s remarks, Mr. J. H. Geisse 
interpreted them as an attempt to find by a formula how 
much-premium we can pay for anti-detonating fuel. He 
stated that the formula would depend entirely upon what 
kind of service you are discussing because the saving is 
not only a question of saving in the fuel itself, but it is 
in the cost of carrying the fuel. It also depends on the 
number of hours’ operation. 

Following Mr. Geisse, Dr. Heron brought out the 
point that benzol and tetraethyl lead work quite differ- 
ently in their anti-detonating characteristics, depending 
upon temperature. Most of his tests were based on 
increasing cylinder head temperature which undoubtedly 
is the correct thing to do. Benzol will cause an increase 
in cylinder head temperature independent of detonation. 

Mr. Geisse next passed to the question of pre-ignition 
or auto-ignition. Discussing a statement of Dr. Heron 
that in the benzol he had some after-fire in addition to 
the increase in cylinder head temperature, Mr. Geisse 
pointed out that that again is a different problem than 
detonation. The different fuels have entirely different 
ignition points. Benzol, as a matter of fact, can ignite 
without a spark plug at all in about 14 to 1 compression 
ratio. In closing Mr. Geisse stated that it was abso- 
lutely essential to find some standard method of rating 
(gasoline and some organization to test these fuels and rate 

From this the discussion turned to vapor lock and 
Prof. G. G. Brown asked for an amplification of 
Major Aldrin’s statement that occasionally the 90 per 
cent point on the A.S.T.M. distillation might be far more 
significant indicating vapor-lock than the vapor lock of 
gasoline. 

Mr. Aldrin replied that the 90 per cent or the end 
point may have considerable effect on the vapor locking 
tendency of the gasoline just as much as the vapor pres- 
sure values that are obtained at 100 deg. As an example, 
he cited two gasolines that run on 8+ free vapor pres- 
sure; one has an end point around 330, another an end 
point around 270. The latter gives, trouble in vapor lock 
and the former does not. 

Dr. Brown then explained his reason for his question. 
It was contrary to his experience that there can be large 
differences in 90 per cent point with about the same 
ten per cent point, same vapor pressure, and the fuels 
showing about the same tendency to vapor lock. He 
suggested the possibility that there might have been other 
factors that came into the test to which Major Aldrin 
referred. He then stated that the ordinary commercial 
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flying ships seem to be able to handle in a satisfactory 
manner at the present time fuels with a vapor pressure 
running in excess of 10 pounds. He attributed the Army 
difficulty with vapor-locking to the fuel system layout 
as well as the characteristics of the fuel. He suggested 
that more attention be given to fuel system layout than 
has been in the past. 

Mr. Zublin next spoke corroborating Dr. Brown’s 
statement and concluded by agreeing that vapor-lock has 
been greatly exaggerated and adding that certainly noth- 
ing should be sacrificed for protection against it. 

At this point Mr. Giesse again took the floor stating 
that the difference in vapor-locking troubles between 
military and commercial planes was probably the fact 
that military planes were compelled to use a fuel pump. 

Dr. Bridgeman followed him in the discussion, stating 
that from the work done at the Bureau of Standards, the 
temperature of the gasoline in the tank as it leaves the 
ground seems to be the controlling factor in the matter 
of vapor-lock. After citing an example, Dr. Bridgeman 
said that Mr. Heron’s statement of 6J will probably ap- 
ply perfectly well to hot weather flying. As a remedy 
for vapor-locking trouble, he advised keeping the gasoline 
in the tank at the ground as low as possible in tempera- 
ture and the provision of the best possible thermal con- 
tact between the tank and the atmosphere so that the 
temperature will drop as the airplane gains altitude. 

Chairman Smith next spoke citing an experience in 
the operation of National Air Transport. Following 
progressive redesign of the fuel system of its planes, the 
N.A.T. had no appreciable vapor-locking troubles until 
the use of fighting grade gasoline was initiated. Since 
then, it had four cases of vapor-lock in the Southwest 
in sixty days. These always occurred in the daytime. 
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THE TOUR 
IN RETROSPECT 


By John T. Nevill 


Some interesting comments on 
the good and bad features of 
the 1 930 commercial air classic 


I N THE opinion of many the 1930 National Air Tour 
was the most successful Air Tour ever held. It 
proved beyond question its sponsors’ claim — that it is 
a flying laboratory par excellence. It took the contesting 
airplanes over a varied 4,800 miles and brought them 
all back to their starting point with efficiency records 
almost unbelievable. It also took the accompanying 
planes over the same route, practically all of which re- 
turned with the same sort of record. The 18 planes 
competing for the Edsel B. Ford trophy, and the dozen 
odd official and accompanying ships, left Ford Airport, 
Detroit, on the morning of Sept. 11 and returned Sept. 
27, after flying on schedule over 4,800 miles. The trip 
took them to 14 states and 3 Canadian provinces. 

The same scoring formula was employed to score six 
single engined cabin land monoplanes, one single 
engined cabin land biplane, two tri-engined cabin land 
monoplanes, one twin-engined cabin land monoplane, six 
open-cockpit land biplanes, one open-cockpit land mono- 
plane, and one cabin monoplane amphibion. Including 
the pilots, Tour officials, company representatives, and 
newspapermen, more than 80 men and women made the 
trip, and all of the planes that started, except two ac- 
companying craft, completed the schedule with remark- 
ably little difficulty of any sort. One of those was forced 
out because its tiny engine could not combat terrific 
headwinds encountered during the early stages of the 
event, and the other was wrecked while landing at night 
on an unlighted airport not on the Tour’s route. 

In discussing the recent Tour with respect to the way 
it was carried out it is possible to list the subject matter 
in what it is believed is their proper order of importance: 
First, the scoring formula and the rules; second, the 
timing and scoring; third, the Tour’s relationship with 


the press; fourth, the handling of airport spectators: 
fifth, transportation and hotel accommodations, and 
sixth, entertainment. Each of these, of course, bears a 
direct relationship to the Tour management. 

There is little doubt that the formula, adopted for the 
first time this year, is the best and most equitable yet 
conceived considering the great variety of craft against 
which it must be applied. Even those who charge it 
with partiality toward certain types of craft admit that. 
It divided horsepower into contest load, then added the 
dividend to the takeoff and landing time of the ship, 
after which the sum was used as a constant throughout 
the Tour and multiplied by actual leg speed in order to 
give the number of points accumulated during the leg. 
Speed, therefore, was a most important factor, and 
turned the Tour into the best airplane race of its kind. 
Nearly all of the competing pilots, especially those who 
were "in the money,” or had an opportunity to get there, 
flew around the long course with their throttles wide 
open, thereby subjecting their engines, their planes and 
themselves to a most thorough and rigid test. It is no 
little tribute to the builders of those engines and those 
planes to say that comparatively little trouble with either 
ensued. It can even be said that mechanical trouble oc- 
curring on this year’s Tour was less than that occurring 
to Tour planes during any other preceding event when 
planes were flown around the course at little more than 
cruising speed and both plane and engine were “babied” 
along from control point to control point. Such things 
as blown spark plugs, broken valve caps, broken exhaust 
tappet collars, blown tires, loose cowlings, and low oil 
pressure, constituted the usual run of mechanical diffi- 
culties, although there were three cases of loose cylinder 
heads, necessitating installation of new cylinders, one or 
two scored pistons, one broken exhaust valve spring re- 
tainer, and one very interesting case in which a ship’s 
metal skin would not stand the terrific speed to which 
it was subjected. All of these occurrences have served to 
point out weaknesses in the engines and craft, and no 
doubt, most of those flaws are now in process of cor- 

Speed placed in the formula automatically involved 
another factor not mentioned in the formula. That was 
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the piloting and navigating ability of the contestants. 
Never before in an airplane event of this length has 
precision performance played so great a part. Pilots 
stuck closely to the pencil line on their maps, many of 
them often passing over the same farmhouses SO or 60 
miles out on their course. Stop watches were part of the 
equipment on any instrument panel, some of the more 
particular pilots carrying two or three of them. 

The Tour pilots saw in the 1930 formula a noticeable 
advance over that formerly used. However, at the pilots' 
meeting which always follows the National Air Tour 
some interesting, though not new, criticisms were offered. 
Some of the opinions expressed at the meeting : 

Capt. George W. Haldeman, Bellanca pilot: “I be- 
lieve the Tour henceforth can get along without stick 
and un-stick. Stick and un-stick were placed in the 
formula to develop brakes. That has been done. I also 
believe the two-hour working rule is a good one because 
it prevents major overhauls, but it has taken away the 
possibility of demonstrating our planes. There should 
be a compromise.” 

Charlie Meyers, Great Lakes pilot: “If stick and 
un-stick must be in the formula, let them be recorded 
throughout the route. If they are taken at least two 
or three times over the route they will have been taken 
under actual operating conditions." 

John Livingston, Waco pilot : “Leave stick and un- 
stick in the formula. High altitudes are the best tests 
of the worth of brakes. We saw that on this Tour at 
Cheyenne. I f quick landings and takeoffs are not impor- 
tant any more why do we need variable pitch propellers ?" 

Bart Stevenson, Monocoupe pilot : "The rules do not 
provide enough time to check our engines. Rich com- 
panies have an advantage in that they can send along 
an army of mechanics who can do almost any job within 
the two-hour limit. They could even rebuild the ship 
in that time. The rules are not specific enough. They 
should limit mechanical work to a certain number of 
man-hours daily. I would say eliminate the stick and 
un-stick.” 

Eddie Schneider, Cessna pilot : “Stick and un-stick 
are unnecessary. I also am in favor of putting more 
long hops on the route, with the provision that if an entry 


lands for gas it will be 
penalized.” 

O. G. Harned. Kingbird 
pilot : “Cut out the stick and 
un-stick, and demand that all 
Tour entries be production 
models : planes that a man 
can buy if he so desires. 
Some of the planes in this 
Tour (referring to special 
design with high landing 
gears) were built upon stilts 
and need no brakes at all. 
They come in to land with 
the whole bottom of them 
pushing the air; an angle of 
attack that would stop any- 

John Livingston, Waco 
pilot: “High stilts, as they 
have been called, are per- 
fectly all right. They show 
development ; show we have 

William B. Mayo, chief engineer, Ford Motor Co.: 
"Surely, i f high stilts add to a plane’s efficiency they are 

Jack Story, Rearwin pilot : “The formula is a good 
one for cabin planes, but I can not say as much for the 
open type. I would like to see the entries classified.” 
George Meissner, Sikorsky pilot: "Eliminate stick 
and un-stick, and give more credit to amphibions.” 

Carl Schory, Hamilton Standard Propeller Corp. : 
“The Tour formula should consider pay load rather than 
useful load, and the route should contain three or four 
jumps of approximately 400 miles." 

Arthur G. Schlosser. engineer, Detroit Aircraft Corp., 
chief scorer : "Limit the Tour entry list to stock models. 
The idea of specifying tfie number of man-hours rela- 
tive to repair work is a good one. Stick and un-stick is 
important to the private owner so I believe it should be 
kept in the formula. If stick and un-stick is eliminated 
we must find some way of handicapping the heavy 

Leslie Bowman, Kinner-Waco pilot: “The two or 

three place ships have no place in the Tour. Stick and 
un-stick is not needed by transport planes. I am in favor 
of using payload in the formula instead of useful load.” 
Harry Russell, Ford pilot: "Two hours is not long 
enough to work on three engines; so many man-hours 
per cylinder should be granted. I also would like to see 
the Tour travel at least 1,000 miles per day.” 

Miss Nancy Hopkins, Kitty Hawk pilot: "I have no 
quarrel with stick and un-stick. My ship will have 
brakes next year. I do believe, though, that all entries 
should be stock models.” 

I t will be noted that some of the pilots emphasize the 
need for assigning each ship a certain number of man- 
hours for repair work. Those remarks were inspired 
by the fact that several of the contestants worked on 
their ships during hours not allowed by the rules, and 
also by the fact that ships enjoyed the service of three 
or four mechanics while others had but one. Some pilots 
worked on their ships during the noon stop-over, the 
legality of which action is not quite clear in the rules. 
The present formula was adopted only after many 
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others had been experimented with, and after as many 
changes to it had been considered and discarded. The 
rules committee during last winter worked many long 
hours over it, and, with a few notable exceptions, never 
received much cooperation from the manufacturers. The 
formula was adopted over the protest of the Waco Air- 
craft Company, winners for two years under the dis- 
carded formula, the committee feeling that if the Tour was 
to be continued the formula then in use must be shelved 
inasmuch as a large majority of the participating air- 
plane builders had become thoroughly dissatisfied with it. 

Since a majority of the present complaint seems to be 
leveled against the stick and un-stick factors and since 
some of the more faithful participants want those fac- 
tors left in, perhaps the committee can compromise by 
using either the square or the cube of the sum of stick 
plus un-stick, instead of using the sum itself. This sug- 
gestion was made last winter by Mr. Schlosser, who is 
a member of the rules committee, but was not adopted. 
It has been charged that the present formula is partial 
to cabin planes, especially multi-engined cabin planes. 
This, we believe is an unfair insinuation, though it may 
not be intended as such. A glance at the final standings 
in Detroit will show what the new formula has done: 
The seven cabin planes and three open cockpit biplanes 
were among the first ten positions. There were four 
more cabin planes in the Tour than there were open 
planes. A tri-engined cabin plane was first, next were 
two open cockpit biplanes, leading another tri-engined 
cabin plane, a dual engined plane, and four single-engined 
cabin planes. The tri-engined cabin plane came in first 
because of one thing: Only the total rated horsepower 
of its least efficient combination of engines was used in 
its formula instead of the horsepower of all three en- 
gines. This reduction is provided for in the rules on 
condition that the plane can maintain level flight above 
6,200 ft. for 15 min. while using only its least efficient 
combination of engines. It cannot be denied that per- 
formance like that js not desirable, nor maintained 
that it should not be recognized in an efficieny scoring 
formula. If his plane had not been able to pass this 
efficiency test with the consequent employment of its 
total rated horsepower, which was 1,020, Russell’s con- 
stant or "figure of merit” in the formula would have 
been something more than 10 instead of the 14.8 which 
he did have. And with a constant of less than 11 he 
would have been very fortunate indeed to have any posi- 
tion in the money. As a matter of fact, Truman Wadlow 
was the only pilot with a constant of less than 11 that 
managed to get “in the money" and he just made ninth 
position by averaging a speed for the 5,000 miles of 
132.6 m.p.h. Russell’s average was 131.9 m.p.h. 

T iming and scoring on the recent Tour were carried 
out with a smoothness never before approached, al- 
though there were one or two more or less inexcusable 
mixups due to carelessness. Mr. Schlosser and Mr. 
Crocker, the Tour’s veteran scorers, were not at fault 
in either case. In two cases leg mileage was listed in- 
correctly on the logs, and in one case the scores were 
calculated on the basis of an incorrect starting time. 
Comparatively speaking, they were but slight errors, and 
other than causing some inconvenience to newspapermen, 
were of little importance. As an over-estimated leg 
mileage gives an advantage to fast ships and an under- 
estimated leg mileage to slow ships, it is suggested that 
the official Department of Commerce airline mileages be 
procured before the start. Similarly, correct mileage 
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between Canadian stops could be obtained from Canadian 
aircraft officials. 

Aside from the Tour’s value as a laboratory for manu- 
facturers, one of its primary uses is as a means of pub- 
licity — publicity for the industry as a whole as well as 
for individual ships. It is the opinion of the writer 
that neither the Tour management nor the participating 
manufacturers have ever taken advantage of the Tour’s 
publicity possibilities. Some commendable efforts have 
been made, but they seem to fall down at the critical 
point. This year the management employed a former 
newspaperman who is a publicity specialist. However, 
he was not carried along on the Tour, which was an 
error. Then, too, his employment came at a late hour, 
with the result that the event did not receive nearly its 
due share of preliminary notice. 

T his year, like all preceding years, there were three 
major complaints concerning publicity. One was that 
there was not enough of it. The second was that it was 
not properly divided. The third was that most of what 
there was, was incorrect. All three of these charges are 
well founded. The first of the complaints — not enough 
publicity' — is the cause of the last — what there was, was 
incorrect. For reasons explained before, newspapers 
over the country, particularly those along the Tour route, 
apparently were not thoroughly familiarized with the 
Tour before it started, and, seemingly, no effort was 
made to mail out last minute changes and other infor- 
mation after it began. Therefore, some pilots landed in 
certain towns to find, according to the local papers, that 
they were not flying their planes at all, or else that their 
names had been changed unknown to them. Others were 
astounded to learn that they were no longer working for 
the concern that had been sending them pay-checks; 
instead they were flying their ships for some other firm. 
Others who were flying an engine’s company’s service 
plane, discovered that their ship was powered by a com- 
petitor’s engine. 

Such journalistic errors may have been caused by any 
number of reasons. By an unqualified or careless re- 
porter, by an unqualified or careless re-write man, or 
perhaps by an unqualified and careless editor. But 
behind it all is the probability that the Tour com- 
mittee didn’t see that the correct information was in 
that newspaper office. The Tour cannot expect to 
monopolize a lot of space in the large metropolitan 
newspapers. Except in Detroit, where the Tour orig- 
inates, its visit amounts to just a little more than an 
occurrence in the city’s daily happenings. But in the 
small cities and towns, the arrival of the Tour is big 
news. A lot of those small town stories were incor- 
rect, however, because they had not been sent the correct 
information, coupled with the probability that they did 
not know one plane from another. 

There is very little that can be said about entertainment 
on the Tour except that there probably is a bit too much 
of it. It is certain that most of the pilots would like to 
see some of the nightly banquets eliminated. Their 
presence at the banquets, no doubt, is a courtesy they 
owe to the people of the city who are their hosts, even 
though some of the speeches do become irksome at times. 
Wichita, which city has had the National Air Tour prob- 
ably more times than any other municipality, and knows 
something about the pilot’s attitude toward these din- 
ners, very wisely neglected to have one this year. Most 
of those on the Tour appreciated the city's thought- 
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HOW I FLEW THE TOUR 


By Harry L. Russell 


T HE most interesting point of my participation in 
the recent National Air Tour lies in the airplane 
I flew. For, in the final analysis, the airplane's pilot is 
little more than incidental to the victory. 

The ship I used was a standard model 7-AT all-metal 
Ford cabin monoplane, powered by one 420-hp. Pratt & 
Whitney Wasp and two 300-hp. Wright Whirlwind en- 
gines. As a matter of fact it was the same airplane 
flown on the Tour last year by my 1930 team-mate, 
Myron E. Zeller, who succeeded in winning third place 
under the 1929 formula. Immediately following last 
year's Tour the plane was placed in service on our 
freight airline between Detroit, Chicago, and Buffalo. 
After almost a year’s service hauling aerial freight, it 
was relieved of that comparatively prosaic duty to be 
prepared for entry in the Tour. This preparation in- 
cluded the installation of two new Wright engines in the 
wing mounts, the installation of an overhauled Wasp in 
the nose, and the placing of streamlined pants on its 
wheels. The latter, incidentally, was the only change 
capable of affecting the ship’s resistance. Prior to the 
Tour, the nose engine had been in use for approximately 
400 hr. 

When Mr. Zeller flew the ship in the Tour last year, 
the total rated horsepower of his nose and right wing 
engines, a total of 725, was employed in the formula 
against him. This was in accordance with the rule per- 
mitting multi-engined ships a reduction of actual horse- 
power to the total rated horsepower of the least efficient 
engine or combination of engines — provided the plane 
can perform satisfactorily while using only those engines. 
The total rated horsepower charged against me in this 
year’s revised formula was that of the two wing engines, 
or 600. This, of course, gave me an advantage that Mr. 
Zeller did not have. However, this year’s formula de- 
manded the utmost in speed at all times, whereas last 
year a Tour pilot had to maintain only 85 per cent of 
the maximum speed recorded in his preliminary tests at . 
Ford Airport. The difference in the ship’s standing 
this year and last, probably is due to last year’s slightly 
longer route and to the fact that the 1929 formula did 
not hold quite as high a premium on speed. 

A r the preliminary tests carried out just before the 
beginning of the Tour the Contest Load of my plane 
was set at 5,630 lb. but it was given 5 per cent additional 
credit for being a cabin plane — this in accordance with 
the rules — therefore, the theoretical load carried in the 
formula was 5,630 plus 364, or 5,995 lb. In reality, the 
plane was overloaded, and carried its gross load, 
12,910 lb., except for fuel consumed en route, all around 
the Tour. At Cheyenne, which is 6,200 ft., highest point 



Some personal comments by the 
man who piloted a Ford Tri- 
Motor (Model 7-AT) to first place 
in the 1930 National Air Tour 


on the route, we landed about five miles an hour faster 
than the ship ordinarily does. Then, with the full gross 
load of the plane in force, we took off in the heat of the 
day, leaving the runway with plenty of room to spare. 

The ship's Stick in the preliminary tests was 1 1 .46 sec. 
and its Un-stick, 11.58 sec., making a total of 13.04 sec. 
In the formula my Load, 5,994, was divided by my horse- 
power, 600, then added to the arbitrary figure, 160, 
divided by 13.04 plus 10, another arbitrary numeral, to 
give the resultant, 14.8, which was used as a constant and 
multiplied by the ship’s actual speed to give its number 
of Tour points. My plane’s constant, it should be ex- 
plained, was eight-tenths of a point higher than that of 
the Cessna, which held the second highest among the 

Since the Tour rules forbid any change of propeller 
pitch, unless the pitch is controlled from the cockpit or 
cabin, and since there are no variable pitch propellers on 
the market at this time we had to use our judgment 
relative to the proper pitch needed before we left Ford 
Airport. The pitch of my outboard props were set at 
15.75 deg., while that on my nose engine was 14.33 deg. 
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This was sufficient to allow me a maximum of 2,060 
r.p.m. with my new engines at the start. After about 
five hours operation, by which time we had begun to 
reach cooler weather, and by which time my engines had 
become worked in, I was able to turn them up to 
2,100 r.p.m. 

O n the initial flight, from Detroit to Chicago, the new- 
ness of my engines and warm weather combined 
to cause my engines to heat up. Whereas normal oil 
temperature on these engines is around 170 deg., mv 
outboards were registering 18S and my nose engine 
showed 190 deg. Going into Chicago, therefore. I had 
to reduce my r.p.m. to 1 .900, which brought my average 
speed over the Ka'amazoo-Chicago leg to 122.8 m.p.h.. 
much slower than it should have been under favorable 
flying conditions. 

The heating jinx pursued me the following morning 
during the Chicago-Davenport, la. leg, helping a cross- 
headwind to hold my speed to 128.1 m.p.h. On the 
afternoon’s hop to Wausau. Wis., however, my engines 
had loosened up. bringing oil temperatures back to nor- 
mal. A tailwind during this flight helped to set an av- 
erage speed of 145.1 m.p.h., one of the best I enjoyed 
during the Tour. Although my average speed for the 
Tour’s 30 legs was 131.9 m.p.h., my ship twice averaged 
a leg speed of 155.7 m.p.h. 

The next morning, shortly after the take-off for Eau 
Claire. Wis., the oil pressure of my left wing engine 
dropped from a normal 60 lb. to about 10 lb., making it 
necessary for me to cut it out and finish the remaining 
94 miles through a headwind into our destination with 
two engines. It was said by some of the boys ( several 
of them having experienced the same trouble) that the 
containers with which our ships were oiled in Wausau 
could not have been clean. At any rate, the crank-cases 
affected were drained and re-filled at Eau Claire and the 
trouble did not re-occur. We averaged only 99.5 m.p.h. 
on the morning leg. the slowest speed we had during the 
entire Tour. 

No more mechanical trouble crossed our path, until 
we started the leg between Winnipeg and Brandon. Man, 
About 20 miles from Brandon, while we were bucking 
a 40-mile headwind my mechanic. Chic Barsik. noticed 
number eight cylinder head on our left wing engine 
jumping up and down. I immediately cut the engine and 
again flew into a control point on two engines. It was 
discovered in Brandon that the cylinder head had 
loosened, breaking the exhaust and intake manifolds and 
the spark plug wires before we observed it. We installed 
a new cylinder, welded the manifolds and replaced the 
wires before the start in the afternoon for Regina. Sask. 

Everything went along splendidly for the next five 
days. Then at Cheyenne, just before our take-off, we 
noticed a little oil on one side of one cylinder head and 
barrel on our right wing engine. Not having time to 
change it, we flew to Denver, checked it again and found 
it just the same. In Colorado Springs, however, we 
found oil coming out all around the cylinder, so we re- 
placed it. Like the cylinder replaced at Brandon, the 
head had become loose. 

Except for the breaking of an exhaust tappet collar on 
a cam follower of my left engine and the breaking of 
15 sparkplug wires, discovered on the airport at Regina, 
the foregoing comprises all of the mechanical trouble 
suffered by my plane during the Tour. The broken tap- 
pet collar was found in Chicago, the follower having 
dropped one-eighth of an inch. Fortunately, we had 
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enough adjustment left on the valve tappet to complete 
the Tour without making a change. 

The broken plug wires amount to something of a 
mystery, and 1 hesitate to classify that as mechanical 
trouble. Ordinarily, when going in to land I check my 
magnetos, and I am certain that I did so before landing at 
Regina. Yet, the following morning, upon arriving at 
the airport to prepare the ship for departure, we found 
the 15 wires pulled loose from their terminals. The ter- 
minal ends of all of the wires apparently had been 
pulled out of their sockets, and, somehow had found their 
way back in before we arrived on the scene. Although 
it is hard for me to believe that clean breaks, such as 
they were, could be caused by vibration, I certainly do 
not mean to intimate that any member of the Tour party 
had anything to do with it. There are, however, a large 
number of cranks in this world who would not be above 
doing a thing of this sort. So from Regina on we saw 
to it that our planes were guarded. 

From the foregoing paragraphs one might get the idea 
that my plane experienced an over-abundance of engine 
trouble. That is not so. Nor is it so with any other 
plane in the Tour. Considering the rigorous test to 
which the engines were subjected the actual amount of 
engine trouble encountered was slight. 

Navigating the 1930 Tour route was a simple problem. 
Most of our route was covered with section lines and 
many good landmarks. The toughest portion, from my 
viewpoint, was through the mountains of Montana and 
Wyoming, where mountains represented almost our only 
guide. The peaks among those mountains, though, were 
well marked upon our maps, so that it did not require too 
much effort to remain on the course. 

U efoke closing I would would like to add a few re- 
marks about the Tour formula and rules. There has 
been a lot of talk about abandoning the use of stick and 
un-stick in the scoring formula. I believe that is a mis- 
take. Stjck and un-stick were placed in there to develop 
brakes and brakes arc not yet all they should be. The 
industry is constantly building larger planes, but our air- 
ports are not growing larger. A mile square is just about 
the limit on airport area and there is no economical 
reason why they should be any larger. As our planes 
grow larger and more numerous we must devise ways 
to get them into and out of the airports we have. So I 
suggest we leave stick and un-stick in that formula. 

Some pilots want piston displacement used instead of 
horsepower. That has been done on all other National 
Air Tours. I see little difference between the two. 
There also has been some calling for the use of payload 
instead of useful or contest load. It seems to me that 
useful load would be more beneficial to certain airplanes 
as it is generally known in the industry that certain planes 
will not perform with the payloads they are advertised 
to carry. Speed is splendidly used in the formula as it 
reveals weaknesses and paves the way for improvement. 
The right of multi-engined planes to a reduction of 
horsepower used in the formula if they can carry their 
useful load in level flight at 6.200 ft. cannot be challenged 
so long as efficiency means anything in the Tour. We 
should have more time to work upon our engine or en- 
gines, with a certain number of man-hours per cylinder 
being allotted each pilot. The rules could be a bit clearer 
as to the times pilots are not allowed to work upon 
their engines, and disinterested guards carried by the 
Tour should be placed on the airport to see that such 
work does not go on. 
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CRASH FIRE TESTS WITH 
DIESEL OIL 

By C. Fayette Taylor 


and Edward S. Taylor 


A NUMBER of tests were made at the Massachu- 
setts Institute of Technology last spring, in order 
to determine the relative difficulty of ignition and 
speed of development of fires under conditions simulat- 
ing wrecked airplanes, using gasoline and “Diesel” oil 
respectively. No attempt was made to determine the 
relative likelihood of ignition conditions being present. 
A number of tests were made with each fuel with a 
“standard fire.” The results showed (I) that both gaso- 
line and fuel oil ignite readily from a red hot surface, 
(2) that with a spark it is more difficult to ignite fuel 
oil vapors than gasoline vapors ; (3) that there is a great 
difference in the rate of burning with fires soaked with 
fuel oil and with gasoline; (4) that a fire once started 
may under proper circumstances, be extinguished by 
pouring on a large quantity of fuel oil; (5) that in order 
to start a fire from a hot surface with either fuel, an 
accumulation of vapor around the surface is necessary. 
It was concluded that the use of fuel oil considerably 
reduces the likelihood of ignition, except from a hot 
metal surface, and if ignition occurs, the intensity of the 
fire and its speed of development are both greatly reduced 
with “Diesel” oil. 

The “Diesel” oil used was “Domestic Furnace Oil” 
having the following characteristics: Initial boiling point 
— 235 deg. C, 5 per cent — 262 deg. C, 10 per cent — 267 
deg. C, 20 per cent — 275 deg. C, 30 per cent — 282 deg. 
C, 40 per cent — 286 deg. C, 50 per cent — 293 deg. C, 
60 per cent— 299 deg. C, 70 per cent— 304 deg. C, 80 
per cent — 314 deg. C, 90 per cent — 331 deg. C. End 
point — 332 deg. C, Recovery — 92 cc. Residue — 7cc, Dis- 
tillation Loss — lcc, Flash point — 158 deg. F, Viscosity — 
56 sec. Saybolt at 100 deg. F (approx.). Specific gravity 
—.87. 

The gasoline used was domestic aviation grade with 
a specific gravity of .71 and the following distillation 
test : 5 per cent — 53 deg. C, 50 per cent — 82 deg. C, 90 
per cent — 129 deg. C, 95 per cent — 152 deg. C, End 
point — 164 deg. C. 

The lubricating oil was taken from the crankcase of 
an engine after about 30 hr. runnnig. It originally had a 
viscosity of 115 sec. Saybolt at 210 deg. F. and a flash 
point of 460 deg. F. 

The "standard fire” used consisted of a piece of doped 
airplane fabric about 2 ft. square laid over two common 


bricks, with five small sticks of spruce on top. A can, 
in which was placed one pint of fuel, was arranged in 
such a manner that it could be upset over the wood and 
fabric by pulling a wire. The set-up is pictured in Fig. 1. 

The first test made with this set-up used gasoline as a 
fuel and the ignition was accomplished by heating a short 
section of 2 in. pipe to a cherry red and laying the pipe 
on the wood and fabric just before soaking with fuel. 
The result was that the wood and fabric caught fire 
immediately before the fuel was poured on. Fig. 2 shows 
fuel being poured on the fire. In order to prevent start- 
ing the wood and fabric before the fuel was dumped, 
test No. 2 was made in the same manner except that a 
piece of thin sheet metal was placed on top of the pile 
and the pipe was laid on the sheet metal. Fig. 3 is a pic- 
ture of the fire about five seconds after ignition. With 
this set up approximately three seconds were required 
after the fuel was dumped before the flame started. 
In order to make sure that ignition did not occur as in 
test No. 1, the hot pipe was laid on the sheet metal disc 
over a piece of wood and pressed down firmly in an 
attempt to heat the wood to the ignition point. It was 
found impossible even to char the wood by this method 
and, therefore, it was concluded that ignition in test 
No. 2 occurred from the gasoline coming in contact with 
the pipe. In order to have further proof, the pipe was 
laid on a piece of porcelain in test No. 3 instead of on the 
sheet metal. In this case, no ignition occurred. After the 
fuel had been poured over the fire, an electric spark was 
applied with results reported as No. 4 in the summary. 
Test No. 3 was repeated in test No. 6 and after two 
seconds from the time the fuel was poured on, ignition 
occurred, thereby checking the results of test No. 2. 
Test numbers 7 to 16 inclusive were run with the diesel 
oil as a fuel and ignition by the hot pipe, electric spark, 
or torch as noted in the summary. It is noted that in 


There is a wide-spread interest in the ques- 
tion of relative inflammability of Diesel oil 
and gasoline, and thus far there has not 
been sufficient experience with Diesel opera- 
tion to provide any information on this sub- 
ject. In an effort to obtain such data. Prof. 
C. Fayette Taylor and Edward S. Taylor devised 
and conducted the tests herein described. 
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tests both with fuel oil and gasoline, pouring the fuel 
over the pipe did not always result in ignition. Fig. 4 
shows a diesel oil test which failed to ignite. In these 
tests the fire seemed to start underneath the hot pipe and 
not at the point where the fuel first came in contact with 
the pipe. This gave rise to the thought that perhaps it 
was necessary to confine some of the vapors around the 
hot pipe in order to obtain ignition. Test No. 15 was run 
with the hot pipe held in tongs in the air and the fuel oil 
poured over the outside surface. It was found impossible 
to get ignition by this method. However, when fuel was 
poured inside the pipe, ignition resulted immediately at 
every attempt. It should be noted here that there was a 
moderate wind blowing at the time the tests were con- 
ducted and the vapors were carried away very rapidly. 
The results of these tests might be somewhat different if 
there was no wind to carry away the vapors. Test No. 12 
was run in an attempt to simulate the rapid combustion 
of a gasoline fire. The fuel oil was poured over the hot 
pipe in order to make a large quantity of vapor, and a 
spark was immediately applied to the vapors. Com- 
bustion resulted from this experiment, but there was no 
sudden explosion and the fire was quite slow and not at 
all similar to a gasoline fire. An idea of the relative speed 
of combustion may be had by comparing Fig. 3, a gaso- 
line fire after five seconds, with Figs. 5, 6, and 7, a fuel 
oil fire after five, thirty and sixty seconds respectively. 
Fig. 8, which shows a fire of fabric and wood alone after 
sixty seconds, should also be noted. Test No. 17 was 
run with lubricating oil as a fuel and the results were 
somewhat the same as with fuel oil. The lubricating oil 
did not burn quite as readily as the lighter fuel oil. Tests 
No. 18 and No. 19 were run with gasoline to show that 
an accumulation of vapor was necessary with gasoline as 
well as with fuel oil, and the results of tests 18 and 19 
are exactly similar to the results of tests No. 15 and No. 
16 which were made with fuel oil. Tests Nos. 20, 21. 
and 22 were run in order to determine whether a fire 
already started could be put out by suddenly pouring on 
a large quantity of fuel oil. The result showed that it is 
jxissible if the fire is not too well started to put it out by 
dousing with fuel oil, but the quantity of oil required is 
large and it must be so directed at the fire as to smother 
it completely. 

I N general, the results of the tests showed that it seems 
to be quite as easy to ignite gasoline with a pipe a.t a 
cherry red heat as it is to ignite fuel oil or lubricating 


oil. The vapors of fuel oil poured on the hot surface 
seemed to be somewhat more difficult to ignite with a 
spark than the vapors of Aviation gasoline, and the start- 
ing of a crash fire from this cause less probable. Once 
the fire is started, there is, of course, considerable dif- 
ference in the rate of burning between one soaked with 
fuel oil and one soaked with gasoline. In case of a crash 
where the occupants of the airplane were still conscious 
after hitting the ground, there would be considerably 
more chance of getting out before the airplane was com- 
pletely consumed if the wreckage were drenched with 
fuel oil instead of gasoline. Fuel oil coming on top of a 
fire already started will put it out provided the quantity 
of fuel oil be very large compared to the fire and pro- 
vided it be applied directly to the blaze in such a way as 
to smother it completely. Such conditions might con- 
ceivably apply in a crash where there was a small flame in 
the wreckage before oil from burst tanks was thrown 

While it is fully realized that these tests did not nearly 
duplicate the conditions of an airplane crash, it is felt 
that they furnish a qualitative indication of the relative 
fire hazard as between gasoline and furnace oil under 
similar conditions of test. 

No attempt has been made here to investigate the rela- 
tive probability, as between a Diesel power plant and a 
gasoline power plant, of a source of ignition being 
present in a crash. The tests were made merely to show 
the relative tendency to ignite from given ignition 
sources, and the relative progress of the fire after igni- 
tion. It seems safe to conclude from these tests that : 

(a) Under conditions simulating a wrecked airplane 
soaked with fuel, the wreckage is more difficult to ignite 
when the fuel is -Domestic Furnace oil than when it is 
gasoline, except where the source of ignition is a hot 
surface. In this case the ease of ignition seems to be 
about the same for both fuels. 

(b) Under the conditions expressed in (a), when igni- 
tion does occur, the fire develops much more slowly, and 
the maximum intensity of the fire is much less in the case 
of the Domestic Furnace oil. 

Summary of Fire Tests 

Test One: This test, using gasoline as fuel, and with 
a standard fire set up (Fig. 1), was ignited by a hot 
pipe laid on wood. The time between soaking with fuel 
and first flame was practically zero; as was the time 
between the start of the fire and complete ignition. In 
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this case the wood and fabric caught fire before the gaso- 
line was dumped. 

Test Two: This test used the same fuel and set up as 
the previous one but was ignited by a hot pipe placed on 
a thin sheet of metal. This gave a longer period between 
the soaking with fuel and the first flame, 3 sec., but once 
under way, complete inflammation was again instan- 
taneous. The sheet of metal was placed between the pipe 
and the wood-fabric structure to avoid the latter catch- 

Test Three: This test used gasoline as a fuel and a 
standard fire set-up, with a hot pipe insulated from the 
wood by porcelain. In this case there was no ignition of 
the fuel, wood or fabric. 

Test Four: The same fuel and set up were used in this 
test as in test three, and an electric spark was used for 
ignition. As in test one, there was a zero period of time 
between soaking and first flame and between the start 
and complete ignition. The vapor ignited immediately 
from the spark. 

Test Five: No fuel was used in this test and only the 
wood was exposed to a hot pipe. Between the pipe and 
the wood a thin sheet of metal was placed. No ignition 
occurred and it was found impossible to char the wood 
by pressing the hot pipe against the thin disc. 

Test Six: This test was made under the same condi- 
tions as test three. In this case, ignition occurred two 
seconds after the soaking of the fuel and complete 
inflammation was instantaneous. 

Test Seven: Diesel oil was used as a fuel for this test 
with a standard fire set up. A hot pipe, laid on porcelain, 
was used for ignition. The pipe was at dull red heat 
but no fire occurred. 

Test Eight: With the same fuel and set up as in test 
seven, an electric spark was tried as a means of ignition. 
Again no flame resulted. 

Test Nine: Again using Diesel oil and standard fire set 
up, a torch was used as ignition. In this case, the first 
flame appeared instantaneously and complete inflamma- 
tion came thirty seconds later. An interesting note here 
was that the fire was not nearly so violent but persisted 
much longer than the gasoline flame. 

Test Ten: In this test, the hot Diesel oil was poured 
over a hot pipe, lying on the ground. No wood or fabric 
were included in this test. This time the first flame ap- 
peared ten seconds after the start of pouring the oil and 
it was noted that the fire started from under the pipe. 

Test Eleven: The fuel in this case was Diesel oil and 
the set-up was oil soaked earth. An electric spark easily 
ignited the vapors rising from the earth giving an in- 
stantaneous flame. 


Test Twelve: With Diesel oil fuel and the standard 
fire set up, no ignition was noted with a hot pipe laid on 
porcelain. In this test, the oil might possibly have ignited 
from the pipe, had it not immediately been given a spark 
flash in an attempt to make rapid combustion similar to a 
gasoline fire. 

Test Thirteen: Using the same fuel and set up as test 
twelve, with spark as ignition, a flame appeared instan- 
taneously and thirty seconds later reached complete in- 
flammation. There was no sudden explosion in this test. 

Test Fourteen: This test, approximately the same as 
test ten, produced a flame five seconds after oil was 
poured on a hot pipe lying on the ground without wood 

Test Fifteen: Diesel oil poured over a hot pipe held 
horizontally in the air gave no ignition. 

Test Sixteen: With a hot pipe held at about 45 degrees, 
the fuel poured inside, there was an immediate ignition 
every time the Diesel Oil hit the inside of the pipe. This 
was confirmed by repeating the test a number of times. 

Test Seventeen: Using lubricating oil and a standard 
fire set up with ignition by a hot pipe, the first flame 
appeared five seconds and complete inflammation oc- 
curred in one minute’s time. It was noted that the lubri- 
cating oil did not burn so readily as the fuel oil. 

Test Eighteen: Gasoline poured over a hot pipe held 
horizontally produced no ignition. 

Test Nineteen: This test, a duplicate of test sixteen, 
except for the use of gasoline as a fuel instead of Diesel 
oil, produced an instantaneous flame as the gasoline 
touched the pipe. 

Test Twenty: In this test, a match was applied to the 
fabric of a standard fire set up, one minute before Diesel 
oil fuel was poured on. The fire was not extinguished by 
pouring on three pints of fuel oil, but burned much 
faster after the oil had been applied. 

Test Twenty-one: Using a Diesel oil as fuel, and 
fabric only, a match was applied five seconds before 
pouring on the fuel. In this case, the fire was extin- 
guished with difficulty by pouring on one quart of fuel 
oil. 

Test Twenty-two: Using Diesel oil as fuel and charred 
wood taken from a fire, the flames were easily extin- 
guished by pouring on about one pint of fuel oil. 

Test Twenty-Three: This test was made for photo- 
graphic purposes only and used Diesel oil fuel with a 
standard fire set-up. A match was applied to a small 
piece of oil soaked fabric. 

Test Twenty-Four: Using no fuel a match was applied 
to a small piece of oil-soaked fabric and a standard fire 
set up, again for photographic purposes only. 
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AIR TRANSPORT 


IN LATIN AMERI 


By H Case Willcox 

Foreign Dept., Pan American Airways 


transport activities south of the 
United States, up to now often 
misrepresented or misunderstood 


T RAVEL and postal communication between the 
Americas was extremely slow and therefore costly 
to commerce prior to 1920. The impetus given to avia- 
tion by the World War permitted air transport to be 
considered in the solution of this commercial problem. 
Europeans and North Americans began immediately 
after the Armistice, in various portions of Latin 
America, experimental ventures, many of which failed 
but all assisted in establishing and perfecting the expan- 
sion of the air systems which ultimately followed. 

The first international airline out of the United States 
and in the direction of Latin America was the Aero- 
marine Airways. Inc., venture in 1919 between Key 
West, Fla., and Havana, Cuba. Colombia, Mexico, 
Peru, Bolivia and the Dominican Republic were the 
pioneer countries in commercial air transportation in 
Latin America. 

After nine years of pioneering by French, German 
and American interests the Spring of 1928 found the 
North American financial groups in a receptive mood 
as to air transport projects in Latin America, and the 
United States Post Office Department advertised for 
proposals for the transport of mail by air over the 
Miami, Florida — San Juan, Porto Rico, route during 
May, 1928. This important step by the United States 
Government gave encouragement through governmental 
sanction and effectually solved the financial obstacles 
that had hitherto embarrassed and retarded the develop- 
ment of a co-ordinated system of air routes through the 
countries of Latin America. 

The Pan American Airways System 

C ommencing during the latter part of 1928, and con- 
tinuing on through to the present, survey amphibians 
bearing the significant Pan American Airways insignia 


DEVELOPMENT 


roared southward from the eastern end of the West 
Indies over the Windward Islands, Leeward Islands, 
Trinidad and the Guianas, Brazil, and on to the Argen- 
tine; southwesterly from Cuba through Yucatan, Hon- 
duras, Nicaragua. Costa Rica, Panama, The Canal Zone, 
down the Pacific coasts of Colombia, Ecuador, Peru, 
Chile, and across in blinding snow storms from Santiago, 
Chile, to Buenos Aires, Argentine, and Montevideo, 
Uruguay. 

The Aviation Corporation of the Americas, Inc., of 
which the Pan American Airways, Inc., is the operating 
company, absorbed the New York, Rio and Buenos 
Aires Line. Inc., the Compania Mexicana de Aviacion. 
S. A. of Mexico, the West Indian Aerial Express, C. por 
A., of the Dominican Republic, and with the aid of the 
W. R. Grace Company, formed the Pan American-Grace 
Airways, Inc. The Pan American Airways System is 
the holder of the U. S. Post Office Department Foreign 
Air Mail contracts numbers 4, 5, 6, 7, 8. 9, 10 and ex- 
tensions. which cover the transportation of air mail from 
the United States to Latin American countries. Pan 
American air routes now total 19,190 miles. 

Routes 4 and 7 merge into one at San Salvador, El 
Salvador, and continue southward to the Canal Zone. 
Additional extensions contemplated to be placed in op- 
eration in the near future are the Venezuela-Trinidad 
and the Camaguey (Cuba) -Kingston (Jamaica), all 
under the auspices of the Pan American Airways, Inc., 
and completing two great circles of rapid transport with 
points of coincidence at Cristobal, Canal Zone, and Port 
of Spain, Trinidad. Study of the accompanying may 
shows the ingenuity of lay-out, which is such in flexi- 
bility that in case of rupture of operations at almost any 
point, traffic between North and South America could 
be rerouted. 

During 1929 and up to Oct. 1, 1930, the Pan American 
Airways System lines were increased from 216 mi. to 
19,190 mi. Pioneer companies’ lines had been acquired 
and reconstructed and new routes had been placed in 
operation until on Sept. 1, 1930, the company's records 
showed 5,344.447 mi. had been flown ; 30,727 passen- 
gers. 1,022,730 lb. of baggage and over 580 tons of air 
mail had been transported on the international routes 
with northernmost terminals in Brownsville, Texas, and 
Miami, Florida, and southern extremities at Montevideo, 
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Uruguay, and Buenos Aires, Argentina, and in four 
different types of planes. 

Corporacion Acronautica de Transporles, S. A. 

T his company (Aeronautic Transportation Corpora- 
tion) operates an air mail, passenger and express 
service southward from Nogales, Juarez and Matamoros 
on the Mexico-U. S. boundary over the table lands of 
Mexico to Mexico City, and a transcontinental air route 
between Matamoros and Mazatlan. The latter route was 
inaugurated on March 9. 1929, on a bi-weekly basis, and 
the Juarez and Nogales routes to Mexico were initiated 
on Aug. 17, 1929. The last mentioned routes have since 
been increased to a daily service between terminals 
within twelve hours. The itinerary and distances of the 
2,087 miles flown are as follows : 

Matamoros-MasatMn Routes: Matamoros — Monter- 
rey — Torreon — Durango — Mazatlan, 638 miles. 

J uares City-Mexico City Route: Juarez — Chihuahua 
— Parral — Torreon — Zacatecas — Leon — Mexico City, 

1,104 miles. 

Nogales-Chihuahua Route: Nogales — Cananea — Maco- 
zari — Chihuahua, 345 miles. 

Compania Aereo Hondureno 

T he above company (Honduran Air Company), an 
air transport subsidiary of the United Fruit Com- 
pany, was formed in the Republic of Honduras during 
1928, and transports passengers, mail, and express over 
the Tela — San Pedro — Tegucigalpa route, a distance of 
166 miles. 

Isthmian Airways, Inc. 

I sthmian Airways, Inc., inaugurated a tri-daily 
passenger and express air transport service on May 
5, 1929, over the trans-Canal route in the Canal Zone and 


Charter flights 
made to San Bias, 
Panama, and Cartegena, 
Colombia. On Dec. 31, 
1929, the company reported 
that 89,000 mi. had been 
flown, and 4,111 passengers 
and 125,054 lb. of air ex- 
press and baggage had been 
transported. The route 
flown is Cristobal, Canal 
Zone to Balboa. Canal 
Zone,a distance of 47 miles. 

T he Sociedad Colombo 
Alemana de Trans- 
portes Aereos in 1924 per- 
formed a large amount of 
aerial photographic map- 
ping over unexplored areas 
of the Republic of Co- 
lombia. In 1929, the Scadta 
Company, under contract, 
performed for the National 
Governments of Colombia 
and Panama an aerial photo- 
graphic survey for the pur- 
pose of delineating the Co- 
frontiers. Other aerial 
surveys of importance were also performed. 

Due to the fact that the original and main route of the 
Scadta company was located along the Magdalena river, 
and later extensions were projected chiefly along the 
coasts of Colombia, seaplanes were selected as the flying 
equipment and to the present date still constitute the bulk 
of operation equipment. The passenger and mail routes 
being operated by the Scadta company, totaling 2,440 
miles, at the present time are the following : 

1. The Magdalena line, or Barranquilla — Girardot — 
Bogota (daily), 650 miles. 

2. Inter-Oceanic line, or Barranquilla — Quibdo — 
Buenaventura — Tumaco (Colombia) — Guayaquil (Ecu- 
ador) (weekly), 1,200 miles. 

3. Atlantic Line, or Santa Marta — Barranquilla — 
Cristobal (Canal Zone), 500 miles. 

4. Trans- Andean line, or Bogota — Girardot — Ibague 
(bi-weekly), 90 miles. 

Information secured directly from the company shows 
that, in 1929, a total of 781,000 mi. were flown by 
scheduled planes of the company, and a total of 5,500 
passengers and of 134,400 lb. of mail transported. 

Faucett Aviation Company 

T he Faucett Aviation Company of Peru was origi- 
nated in 1920. The individual, whose name the 
company bears today, carried on an air transport and 
photographic business almost single-handed until April, 
1929, when a large North American aviation interest 
joined forces and enlarged the organization. This 
pioneer aviation company is entitled to great praise for 
its part in establishing air transport in Peru. Passengers, 
mail and express are transported over the following 

Arequipa — Mollendo — lea — Lima — Chimbote — 
T rujillo — Pacasmayo — Chiclayo — Paita, — 1,200 miles. 
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Peruvian Naval Air Service 

S ervice was established in 1926 and opened up and 
connected the isolated portion of Peru lying to the 
east of the Andes, with the Pacific slope. An American 
Naval Air Mission sent to Peru played a large part in 
the establishment and operation of the service. Pas- 
sengers, mail and express are transported over the fol- 
lowing routes totaling 1,100 miles: 

Puerto Bermudez — Masisea — Contamana — Arellana — 
Requena — Iquitos, 800 miles. 

Moyabamba — Yurimaguas — Iquitos, 300 miles. 

Chilean National Air Lines 

A passenger, mail and express air service is maintained 
by the Chilean Government and is operated by the 
Chilean War Department. The frequency of service is 
three times a week between Arica and Puerto Montt and 
once a week to Magallanes. Three days’ time elapses 
between the terminals. The following route is operated : 
Arica — Iquique — Antofagasta — Copiapo — Ovalle — 
Coquimbo — Santiago — Puerto Montt — Puerto Aysan — 
Magallanes, 2,900 miles. 

Compania Lloyd Aereo Boliviano 

T his company was established in Aug., 1925, and at 
the present time operates a connecting air system of 
seven lines wholly within Bolivia, with headquarters at 
Cochabamba. Aerial photographic mapping is engaged 
in and passengers, mail, express and freight are trans- 
ported. The circulars of information distributed by the 
company also mention that dogs, monkeys and large 
birds will be transported as freight and charged for by 
weight. The routes, totalling 2,264 miles, are operated : 



Compagnie Generalc Aeropostalc (Latecoere) 

T wo months before the World War Armistice, or on 
Sept. 17, 1918. P. Latecoere presented to the French 
Government the first scheme for linking Europe, Africa 
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and South America by air. As a result, the Latecoere 
Airlines were organized and commenced operations on 
Dec. 25, 1918. On April 21, 1921, the Compagnie 
Generale Aeropostale was organized under the laws of 
France and took over the Latecoere Airlines. 

On Nov. 15, 1927, the Buenos Aires-Natal route 
was placed in operation and on March 1, 1928, the air 



mail was transported from Natal by fast steamers, by 
way of Fernando de Noronha Island, Cape Verde 
Islands to Daker, Senegal, thence by plane to Tangiers, 
Barcelona, Spain, Perfignan, Toulouse, Bordeaux to 
Paris, in a total of 17 days. This service has been im- 
proved until the Buenos Aires-Toulose trip is now 
made in 9 days, and from Toulouse to Buenos Aires in 
74 days. 

The operations of the company are conducted under 
its name between Buenos Aires and Natal and in Vene- 
zuela, while the S. A. Aeropostal Argentina is the operat- 
ing subsidiary in Argentina. Passengers, mail and ex- 
press are transported by these two companies over the 
following routes totaling 6,914 miles: 

Under the Compagnie Generale Aeropostale: (weekly) 
Natal — Pernambuco — Maceio — Bahia — Victoria — Cara- 
vellas — Rio de Janeiro — Santos — Paranagua — Sao Fran- 
cisco— Florianopolis — Porto Alegre — Pelotas — Monte- 
video — Buenos Aires, 2,895 miles. 

Maracaibo — - Maracay — Ciudad Bolivar — Maturin 
(Venezuela), 689 miles. 

Under the S. A. Aeropostal Argentina: Buenos 

Aires — Mar del Plata, 240 miles. 

Buenos Aires — Bahia — Blanca — San Antonio — Oeste 
— Treles — Comodoro Rivadavia — Puerto Deseado — San 
Julian — Santa Cruz — Rio Gallegos (bi-weekly), 1,650 

Buenos Aires — Monte Caseros — Posadas — Asuncion 
(Paraguay) (bi-weekly), 690 miles. 

Buenos Aires— Mendoza — Villa Mercedes — Rufino — 
Santiago de Chile (weekly), 750 miles. 

Sindicato Condor, Ltda. 

T he Condor Syndicate, Ltd., was organized in May, 
1924, by Capt. Fritz Hammer, Dr. Peter P. ovn 
Bauer and financial interests of Hamburg, Germany. 
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The Company’s purpose originally was to establish an 
airmail and passenger service from Colombia and the 
Canal Zone through Central America to the United 
States. 

Two large Dornier Wal seaplanes were specially 
constructed in Italy for the use of this company. In 
August, 1925, the planes were flown from Baranquilla, 
Colombia, to the Canal Zone, and thence through Central 
America to Havana, Cuba. The flight was very suc- 
cessful from an operations viewpoint and was an out- 
standing pioneer achievement in the development of 
Latin America air transport. An attempt was made in 
New York to secure financial support for the intercon- 
tinental project of the Condor Syndicate, but it was sev- 
eral years in advance of the public's acceptance of in- 
ternational air transport. 

The company then transferred its activities from the 
establishment of an inter-American air service to that 
of South American-European service, and particularly 
to the east coast of Southern Brazil. Experimental 
flights were made between Rio de Janeiro and Buenos 
Aires. A mail, passenger and express service was estab- 
lished in 1927 between Rio de Janeiro and Porto Algre. 
The “Varig," or the Rio Grande Airways Company, is 
a subsidiary of the Condor and operates between Porto 
Alegre and Rio Grande do Sul. The lines were extended 
northward on Feb. 15, 1930, to Natal. On March 21, 
the air service was continued from Natal over water to 
the Island of Fernando de Noronha. At this point the 
mail is transferred to fast steamers bound for the Canary 
Islands, where it is transmitted to airplanes and flown to 
various points over the Lufthansa lines and other lines 
in Europe. The trans-Atlantic plane-steamer air mail 
service is provisional, as the schedule can only be fitted 
in to meet the steamer service. A further improvement 
contemplated is the replacing of steamer service by air- 

The Condor Syndicate, Ltd. reports that during 1929, 
2,146 passengers, 44,447 lb. of baggage, 14,289 lb. of 
freight and 10,923 lb. of air mail were transported over 
its lines. The following lines making a total of 2,992 
miles, are in operation : 

Southern Division: Rio Grande do Sul — Pelotas — 
Porto Alegre — Santos — Rio de Janeiro (weekly), 935 
miles. 

Northern Division: Rio de Janiero — Bahia — Natal — 
Fernando do Noronha Island (weekly), 1,511 miles. 

Bolivian Division: Rio de Janeiro — Corumba 

(Brazil) (weekly), 546 miles. 


Consolidated Table of Mileages 



Additional companies In this field are the Cuban Curtiss Na- 

and the Caribbean Airways, Ltd., which are tuncUonlng In Cuba, 
Guatemala and Jamaica, respecUvely, on charter flights and flying 
schools. Only those companies that are operating at present on 
regular scheduled routes, which have been In operation for at least 
.six months, are discussed In this article. 
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Radio Communication 

M ost air lines in the Caribbean, Central America and 
the east coast of Brazil have excellent and increas- 
ing radiotelegraph facilities. The Pan American Air- 
ways System possesses its own radio communication 
system and has 48 ground stations in operation and 22 
under consideration; over this network weather reports 
are flashed immediately and every plane always receives 
full information on the meteorological conditions along 
its scheduled routes. This comprehensive system con- 
stitutes a factor of safety corresponding to the block 
system on railroads. The safety factor is still further in- 
creased through the use of radio direction finding facili- 
ties which at present are in a semi-experimental stage. 
Equipment of this type is now employed in the most 



hazardous routes and has proved a very useful adjunct 
to the regular navigation instruments of the plane. As 
the direction finding equipment is perfected, its use will 
be extended over the other routes of the system. 

Contractual Relations 

Air transport companies can be divided into national 
and international organizations. Sometimes the 
national companies are national in that they were formed 
and are owned locally in the country in which they 
operate. Other national companies are native of one 
country and are brought to another country, in which 
they operate, to secure a right to operate, which is termed 
a "concession,” “operating permit" or “contract.” Such 
an operation contract has a stated life of from one to 
twenty years and in republics must be approved by the 
legislative body, signed by the head of the department 
or ministry under which air transport functions, and 
by the Executive Power. It clearly covers what, how 
and when the company may transport and places it under 
the heading of a public utility. Nearly every Latin 
American republic has modern avaition laws, patterned 
after the best European and North American air legis- 
lation. 

Mail is generally transported under a separate con- 
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tract, negotiated with the head of the ministry that 
handles postal matters, approved by the national legisla- 
tive body and signed by the executive power. The mode 
of payment of such a contract is neccessarily on a pound- 
age basis. Exceptions to this procedure are the Condor 
Syndicate of Brazil, the Sociedad Colombo Alemana 
de Transportes Aereos (Scadta) and its subsidiaries, of 
Colombia, which is a national company of that country, 
transporting mail to Panama and Ecuador, but which, 
under governmental sanction, has, since 1921, sold dis- 
tinctive company air mail stamps and operates a private 
air mail postal system throughout Colombia. Scadta air 
mail stamps are sold at certain points in the United 
States of America and throughout the world, and the use 
of the same has resulted in a great convenience to letter 
communication with the interior of Colombia. 

Air mail dispatched southward from the United States 
to various points in Latin America is transported under 
foreign air mail contracts let by the United States Post 
Office Department. These contracts obligate the con- 
tractor to make available the space necessary to confine a 
specified maximum amount of air mail poundage and he 
receives payment by mileage flown. One of the striking 
differences between domestic post office air mail con- 
tracts, within the United States, operating under the 
Watres Act, and the foreign air mail contracts, is the 
fact that the foreign air mail contractor is obligated at 
his own expense to negotiate right-of-way, maintain 
diplomatic relations, construct airports, establish and 
maintain radio communications and provide all modem 
safeguards throughout the routes contracted for. 

Both operation rights and mail contracts are granted 
to several different air transport companies by most 
Latin American countries and monopolies are unpopular 
due to the fact that the public has accepted air transport 
as a public utility and realizes that competition raises 
the standards of service, and that some companies offer 
advantages that others may not have, due to the fact 
that all do not operate through or connect with the same 
countries. 

Where operating contracts do not include a clause 
covering the establishment, maintenance and operation 
of radio facilities, special negotiations usually are re- 
quired to secure the permit from the governmental 
authorities. 

Airport Facilities 

O utside of the small number of airports that have 
been established by the war department of certain 
countries, the brunt of providing such facilities has fallen 
squarely on the commercial air transport companies. 
Water operations have assisted somewhat in lessening 
the expense of such facilities. Operations along the east 
coast of South America and in Colombia are chiefly con- 
fined to water landings, but in Mexico, Central America, 
the West Indies, the West Coast of South America, 
Argentina and Venezuela, landing fields are either estab- 
lished or in the process of promotion or construction. 
Of the two hundred or more airports in the Latin 
American Zone, seventy-two are owned or leased by 
the Pan American Airways System. An exceptionally 
modern and artistic airport is that of the Central Air 
Port in Mexico City, which will be officially inaugurated 
during December. 

Air Mail and Its Transport 

A :r mail is by far the most important subject of air 
transport, due to the income it furnishes and its 
benefits to commerce. Canada and the United States 
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are now connected by air mail services to the following 
countries and colonies of Latin America: 



The domestic air mail sendees of the United States 
and Canada are utilized to the extent available on out- 
going and incoming air mail to and from nearly all of 
the above listed countries and colonies. 

Southward air mail passes out of Miami, Florida, and 
Brownsville, Texas, over four routes which eventually 
merge into three, which in turn touch at every coastal 
country and colony of South America. Seven days 
elapse between the departure of air mail from the larger 
cities in the United States and the arrival of the same 
in Buenos Aires. Montevideo, and Rio de Janeiro. The 
same time is maintained by the northward service, from 
Buenos Aires and Montevideo, while the Rio de Janeiro- 
United States delivery is completed in six days. The 
countries listed, with one or two exceptions, have the ad- 
vantage of air mail service with all other countries men- 
tioned. Payment is made for the outgoing mail by the 29 
countries and colonies mentioned on the poundage basis. 

The Scadta maintains an air mail service between Col- 
ombia, Panama, Ecuador and Peru, supplemented with 
steamship service to the United States and various other 
companies. As the Scadta is the only commercial air 
transport company operating in the interior of Colombia, 
the advantage of its service is the great time saving 
value to foreign commercial houses. 

The Condor Syndicate transports mail between Bolivia 
and the long coastal regions of Brazil, and flies such mail 
as is destined for Europe to the Island of Fernando do 
Noronha. 

Aeropostale maintains an air mail service between 
Argentina and Brazil and at Natal, Brazil, dispatches 
mail to Dakar, Africa, by boat for transshipment by 
air to Europe. An interior air mail service is maintained 

nected with Trinidad, the Guianas and Natal, Brazil. 

The Lloyd Aereo Boliviano maintains an air mail 
service between the interior cities of Bolivia and ex- 
changes traffic at Puerto Suarez and Yacuiba for dis- 
patch over other air lines to the east, north and south. 
The Faucett Aviation Company in Peru and the Chilean 
National Air Lines in Chile are purely national transport 
systems and carry air mail within their respective 
countries. 

It is interesting to note that a letter passing over the 
international air lines between New York and one of 
the great South American cities is flown 8,000 mi. in 
seven days, and crosses over IS international frontiers, 
peoples speaking six different languages and topographic 
changes in the earth’s surface between sea level and 
18,000 ft. above. 

The foregoing completely summarizes the field of air 
transport companies in Latin America. Eleven inde- 
pendent aviation companies, possessing over 41,000 mi. 
of airways, operating on a scale of approximately 10,- 
000,000 ini. per annum, are the outgrowth and result of 
the first ten years of Latin American aerial transport 
activities, bringing to a close the romantic pioneer period. 
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THE STORY OF 
WICHITA 


This article is the second of a 
series of three dealing with the in- 
teresting aeronautical history of 
this mid-western city which has 
produced approximately one- 
fourth of the commercial air- 


By John T. Nevill 



planes manufactured within the 
United States. The third article 
is scheduled for an early issue. 


T HE Wichita Airplane Company, that city's “foot- 
hold” on the aircraft industry, had a slippery 
beginning. As outlined in I’art One (Aviation, 
September) it had been organized during the "dog-days” 
of 1919 by a group of ex -army pilots and financed by a 
group of local enthusiasts including one Jacob Melvin 
Moellendeck. 

Difficulties of one sort or another beset it ab initio, 
with the result that the company did not live out that first 
year. However, that company might well be termed the 
“key-log” in the movement that was to follow, and here 
is how it evolved : 

It will be recalled 
that in Part One we 
left Matty Laird in 
Chicago manufac- 
turing the two- 
place, Gnome pow- 
ered sport plane 
known as the Laird 
Model S; and that 
Williams A.(Billy) 

Burke was making 
his headquarters in 
Okmulgee, Okla., 
operating what he 
called “The Na- 
tional Exhibition 
Flyers.” It will 
also be recalled that 
at that time Buck 
Weaver was barn- 
with 


C. J. Bruckner and E. J. Junkin in forming the Weaver 
Aircraft Company at Loraine, O. 

Scarcely had the two Canucks and the Jenny, the 
company’s total flying equipment, been given their 
baptism of civil service, before Jake Moellendeck decided 
the company needed a new manager. Moellendeck re- 
membered his days in Okmulgee, and sent for Billy 
Burke. One of Burke’s first managerial duties, and, 
incidentally one of his last, was to look over some prospec- 
tive new equipment. That was late in 1919, and Chicago 
was staging its first aero show. So Burke went to 
Chicago to cast an appraising eye over the field. 

The show held, among others, a three-place Avro and 
a Curtiss Oriole, both of which looked good to the 
Wichita man. But Laird was then designing a three- 
place job and insisted that Burke hear about it. Now, 
Matty had an advantage over the Avro and the Oriole in 
that Burke, in his erst-while capacity of manager, secre- 
tary and treasurer, book-keeper, and chief pilot of 


Charles W. Meyers, 
but later, early in 
1920, went in with 
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National Exhibition Flyers, 
had used one of Laird’s 
Gnome-engined biplanes, and 
liked it. 

At any rate, in showing 
Burke his blueprints, Matty 
waxed exceedingly generous 
and offered his friend ex- 
clusive sales rights through- 
out the United States. Burke 
was enthusiastic over the 
forthcoming model, and 
showed it. But his contact 
with the manufacturing end 
of the business had given 
him a grand idea. His prop- 
osition ran something like 
this: 

“Look here, Matty. You 
can design and manufacture 
airplanes. That’s all you 
need. I have a little money, 
and Jake Moellendeck down in Wichita has money, so 
why don’t we three form a partnership and put these 
things out in worth-while quantities. Wichita has a 
red-letter day on right now. Oil is spouting from those 
wells down there and making people drunk with pros- 
perity. It's selling for $3.50 per barrel and most of that 
money is staying right in Wichita. Those folks need • 
airplanes, whether they know it or not, and we might as 
well sell 'em to ’em. . . . What do you say?” 

So, at the close of the Chicago show, Matty Laird 
went into Wichita. Conditions there seemed about as 
Burke had pictured them. Business was good. Banks 
and individuals were loaning plenty of money. People 
were making it, and people were spending it. Every- 
thing seemed in order for an auspicious beginning. 

A three-way partnership was formed. Burke put up 
$15,000. Mollendeck put up $15,000. And Laird put 
up his designs, his equipment, his material and his expe- 
rience. Thus the E. M. Laird Company, of Chicago, 
reorganized, and became the E. M. Laird Company, of 
Wichita. The mid-plains city has gained another step 
in advance of its aeronautical threshold. 

The E. M. Laird Company of Wichita set up tem- 
porary headquarters in some rather limited shop space 
found behind the old Wichita Forum. The Watkins 
Manufacturing Company, owners of the building, turned 
the structure over to Laird and his backers, rent-free, on 
condition that the Laird company purchase some wood- 
working equipment which was already installed therein. 

Considering the times, and also considering the fact 
that some of the sub-assembly work had been completed 
in Chicago, it did not take the company long to turn out 
job number one. But again we are ahead of our story. 

I n the meantime, in December, 1919, to be precise, 
another occurrence of importance took place. The 
Wichita Airplane Co. had begun to give ominous signs 
of an early demise. The company was badly in debt, and 
the stockholders were rapidly growing doubtful on the 
idea of selling air transportation, either in the form of 
a utility or of a thrill, to the general public. So the E. M. 
Laird Company purchased the insolvent company — field, 
hangars, ships, and all — for $19,000. Meanwhile, the 
company continued to build its planes in the downtown 

It should be mentioned here that the original working 


capital of $30,000 invested in the company by Moellen- 
deck and Burke did not long suffice, especially after the 
Laird organization had absorbed Wichita Airplane Com- 
pany. Moellendeck, from time to time, added more of 
his own cash, choosing also to give his friends an op- 
portunity to “get in the business." It is said in Wichita 
that Moellendeck, who was president of the company, 
eventually had as much as $300,000 in the investment. 

The first ship to be completed by Laird in Wichita 
was carted to the flying field for tests in April, 1920. 
Following the usual final field assembly, Matty Laird 
clambered into the cockpit, someone else spun the prop 
and the craft’s resplendent OX-5 began to purr. During 
the engine warming process a handful of employees and 
a small group of stockholders stood as close as safety 
would permit, admiring what has come to be termed 
“America’s first commercial airplane.” 

What those onlookers saw was a three-place, open, 
tandem cockpit biplane, powered by a 90-hp. Curtiss 
OX-5 engine. Both upper and lower wings, which were 
constructed in four bays, aside from the center bay, 
which was 30 in. wide, had a span of 36 ft. and a chord 
of 58 inches. Over-all length was 23 ft. 4 in. and 
over-all height, 8 ft. 8 in. Both wings gave the plane an 
area, including ailerons, of 324 sq.ft. They had a stag- 
ger of 10 in., were set at one degree dihedral, and 
employed an R.A.F. 15 airfoil section. 

The upper and lower panels were interchangeable and 
there was a gap between them of 58 in. Ribs were of 
grooved spruce battens, screwed to basswood webs light- 
ened between the spars. Spars were built of two routed 
out laminations, the two sections glued to form a box 
spar. Number 8 hard wire was used for internal brac- 
ing. The lower engine casting was cowled in. with six 
rows of lateral slots affording ventilation through the 
metal. The front, or passengers’ cockpit, was of the 
side-by-side type, and was carpeted for comfort and 
appearance. The conventional V-type landing chassis, 
steel tubing, was attached to the fuselage by four bolts 
extending parallel with the longerons. At the wheels 
they were spaced by two steel tubing tie rods front and 
rear of the axle. The axle, incidentally, was of the long 
since abandoned horizontal type, and was 14 in. in diam- 
eter, with a iVin. wall. All landing chassis members 
were faired. Like nearly everything else of its time, it 
had a wooden-framed fuselage, braced with wire. A 
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standard stick and cable control system was employed. 

While the spectators on that Wichita field were still 
eyeing and admiring their creation, from its rounded 
nose to its rakish tail, Matty Laird "gave it the gun” and 
took off on its baptismal flight. Bill Lassen, Wichita 
hotel man, was among those on the scene, and he was 
entranced. 

“There she goes, boys," he exclaimed, “just like a 
swallow.” 

Thus the fifth distinct type of airplane designed and 
constructed by Matty Laird was christened “The Swal- 
low,” and the name has remained as a household word 
in the industry to this day. 

est flights on the first Laird Swallow, conducted by 

both Laird and Burke, were of such a pleasing nature 
that it was decided to begin immediately on a 10 ship 
production program. This necessitated additional help, 
and therefore we introduced another personality behind 
Wichita’s “Big Four.” Among the help recruited by the 
Laird organization during the summer of 1920 was a 
wide-awake and energetic young fellow named Lloyd 
Carlton Stearman. Lloyd Carlton Stearman was born 
in Harper, Kans., about 30 years ago, and educated in the 
public schools of the Sunflower state. He was a student 
of architecture at Kansas State Agricultural College 
when the United States entered the World War. Naval 
aviation lured him, so some months later he was en- 
rolled in the ground school at the University of Wash- 
ington, Seattle. Following graduation from ground 
school he was sent to the naval station at San Diego. 
Calif., for preliminary flight training. He was still a 
fledgling when the Armistice was signed, and he was 
returned to civil life. Back in Wichita he accepted a 
position atop a high stool in an architect's office, which 
vocation he left to join the assembly and rigging depart- 
ment of the newly-born Swallow factory. Subsequently, 
of course, he did some drafting, and eventually became 
chief drafting engineer, but all that came later. Among 
others placed on the payroll at about that time, it might 
be noted, were Walter (Pop) Strobel, later with Travel 
Air, and now with Cessna; Bill Snook, still with Travel 
Air ; and Waverley Stearman, Lloyd’s brother. It might 
also be mentioned that Matty Laird’s original Chicago 
personnel, most of whom were transferred to Wichita, 
included C. L. Laird. Matty's brother ; Lester F. Bishop, 
now with the 
United States De- 
partment of Com- 
merce; and Walter 
Weber. 

During 1919 and 
1920, if you recall, 
t' e country 
flooded with _ ... 
of pilots released 
by the military and 
naval organizations, 
and they had very 
little to fly, except 
for the ubiquitous 
Jenny dumped on 
the commercial 
market by the gov- 
ernment. Manu- 
facturers of any 
good airplane of 
two or three place 
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capacity, of equal horsepower, lighter, cleaner, and more 
manageable than the Jenny had a splendid, although 
limited market, in these erstwhile “war birds.” So it 
was that a considerable number of these men heard of 
the Laird Swallow, saw it, and liked it. 

Orders, Mr. Laird avers, came in so fast that “every- 
body went wild.” The planning department, which is 
another way of saying Jake Moellendeck, opened up the 
production throttle just as he would the main valve on 
one of his wells. Meanwhile, Moellendeck was backing 
his voting strength with more money — and still more 
money. Production jumped to one plane per month. 
Then to two per month. Then to three per month. And 
then to four per month, which was pretty fair production 
for a strictly commercial company at that time. 

Eight hours a day became ten, then twelve, and then 
more. Employees, straining in their harness, began to 
grumble, but carried on. The company's other execu- 
tives, including Laird, disapproved of the president's 
policies, and protested, but it availed them little. Supply 
must keep pace with demand was Moellendeck’s creed. 
And he was faithful to that creed — even though at a 
rather tremendous cost to himself. 

In the Fall of 1920, during this tumultuous time, it 
became apparent that the company needed someone to 
take care of field and demonstration work. And Matty 
Laird decided Buck Weaver was the logeial man for that 
job. Although Weaver, several months before, had 
teamed up with Messrs, Bruckner and Junkin in Weaver 
Aircraft at Lorain, Matty experienced little difficulty in 
prevailing upon his fidtts Achates to join him in Wich- 
ita. It seemed that Weaver Aircraft was not enjoying 
the same rush of business found by the Swallow com- 
pany. Weaver had begun business by designing and 
building what they pleased to call a “Ford of the air,” 
although, eventually, this Lilliputian landaulet became 
generally known by the more undignified name of 

The Cootie was a parasol type monoplane with a ply- 
wood fuselage and powered by a 2 cylinder opposed 
Lawrence engine. Weaver Aircraft built it in 1920 as 
the “flivver of the air,” but they seem to have been at 
least 10 years too early, which undoubtedly accounts for 
their market being practically nil. At any rate. Weaver 
went to Wichita, leaving Bruckner and Junkin, who 
moved shop to Medina, Ohio, and later — in 1922 — to 
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Troy. Ohio, where Advance Aircraft (now Waco Air- 
craft) was organized and still holds forth. (Prior to 
Weaver's leaving, however, Weaver, Bruckner and Jun- 
kin built a plywood fuselage biplane powered by the same 
engine. This model was succeeded by an OX-powered 
Waco 5. a comparatively primitive forerunner of the 
Waco of today.) 

T he year 1921 brought a number of rather important 
changes to the little Wichita company. One of them 
was the employment of Walter H. Beech, a move signif- 
icant to the industry ever since. Following the World 
War during which he served his aerial apprenticeship 
under rigorous taskmasters at Rich Field, Waco, Texas, 
Walter Beech had done some barnstorming in Standards 
and Jennies around Arkansas City, Kas., and elsewhere. 
It was in May. 1921. that Moellcndeck gave him a job 
as test pilot and demonstrator at the Laird factory. Matty 
Laird and Buck Weaver had taken off about a month 
previously for the West Coast, where they hoped to 
establish dealers. 

During this period the young company made one of 
those costly mis-steps that practically all companies make 
occasionally in the interest of experimentation. At a 
decided injury to production of marketable Laird Swal- 
lows. the company designed and built a "white elephant” 
in the form of a 7-place cabin biplane, equipped with 
two OX-5 engines. This dual engined sky-wagon 
flaunted three rudders, set well above a one-piece ele- 
vator and she had a prow on her like the forepart of a 
whale. The pilot sat in an open cockpit in the prow, 
forward of a passengers’ compartment that would do 
justice to the DO-X. About the best that can be said 
for this plane is that it was a commendable early effort 
toward achievements in cabin plane design that followed. 

The Laird Swallow Matty and Buck had flown to San 
Francisco was sold on the coast, and Weaver returned 
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to Wichita in time to help Beech test fly the cabin job. 
One of the principal "bugs" in the big ship was vibration 
imposed by the engines. It was decided to re-vamp 
the job into a single-motored craft of equal passenger 
capacity, but of smaller proportions. Col. Charles Dick- 
inson, airmens' financial "angel." of Chicago, who always 
has been in close touch with the Laird activities, had 
several 300-hp. Packard engines, so Laird purchased one 
of them to supplant the two OX-5's. However, some 
time later. Beech found it difficult to obtain practical 
amounts of the proper fuel for this high compression 
engine, so he took it out and tried a Liberty. While 
installing the Liberty he installed an expansion tank for 
cooling purposes in the leading edge of the radiator. 

Apparently the new installation was faultily vented, 
for shortly afterward, just as it was taking off en route 
to Bartlesville, Okla., the expansion tank exploded and 
the pilot “squashed in," reducing the plane to little more 
than a pitiful pile of splintered wood and torn fabric. 

In the business depression of the Fall of 1921 Billy 
Burke was compelled to take three ships as his share of 
the assets and withdraw from the company. Returning 
to Okmulgee, he devoted most of his time to rejuvenating 
a badly crippled automobile business, and flying whenever 
opportunity permitted. Not many years ago he was killed 
while stunting over a lake in his home state. 

As an indirect result of friction created bv Moellen- 
deck's employment of Beech, a feeling superinduced while 
members of the Laird organization were attending the 
1921 Pulitzer races in Omaha, Mollendeck let Weaver 
go at the close of that year. Weaver returned East, but 
later returned to Chicago, where he. too. passed away 
a few years back. 

Throughout the years 1922 and 1923 the E. M. Laird 
Company, under Jake Moellendeck's open-pursed, but 
tight-gripped rule, continued operation. But during the 
latter half of 1923. after production of approximately 43 
Laird Swallows. Laird and Moellcndeck arrived at open 
disagreement as to policy, and Matty decided to give up. 
In October, of that year, he accepted two airplanes and 
$1,500 in cash as the purchase price of his holdings, and 
left Wichita. Once back in Chicago he organized the 
present E. M. Laird Airplane Company. 

Following Matty 1-aird's departure the Wichita 
company was reorganized as the Swallow Airplane 
Manufacturing Company, with Moellendeck, C. L. Laird, 
Beech. Stearman, Strobel, Snook, and Waverley Stear- 
man as principal members of the personnel. Beech 
became the major-domo of all field work, and Lloyd 
Stearman was promoted to chief designing engineer. In 
his capacity, it fell upon Lloyd Stearman to design the 
New Swallow, a 3-place, open-cockpit, single-bay, bi- 
plane, powered by an 0X5. said to be the first commer- 
cial airplane of its type in America to have an engine 
completely enclosed and streamlined. 

D uring the spring and summer of 1924 Walter Beech 
continued with the New Swallow the work he had 
started in 1922 with the Laird Swallow, that of piloting 
it at competitive air meets in various parts of the country. 
Noteworthy among these events was the Admiral Fullam 
Derby, held in July, of that year, at St. Louis, in which 
Beech flew a New Swallow to victory. 

However, during two days of the following October. 
Wichita herself, basked in the nation's aeronautical sun- 
light by holding the National Air Congress, a field meet 
that drew civilian and army pilots from all parts of the 
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country. "To handle this huge affair.” said a writer in 
The Wichita Magazine, official organ of the Wichita 
Chamber of Commerce, “there was formed a Wichita 
Chapter of the National Aeronautic Association, with 500 
members, with L. S. Seymour as president ; J. H. Turner. 
Jake Moellendeck and Walter Beech, vice-presidents ; 
C. M. Casey, secretary and general manager; Frank 
Russell, treasurer ; and A. W. Hinkel, Woody Hockaday, 
L. C. Kelly, Henry J. Allen, J. FI. Engstrom, Walter 
Innes, Jr., Marcellus M. Murdock, Hal Black, and A. E. 
Merriam as directors. To underwrite the affair a guar- 
antee fund of $20,000 was secured from Wichita busi- 
ness men through the efforts of these men. and it is 
interesting to note that the guarantors were called upon 
for a small amount, mainly because thousands of people 
saw the show without paying admission.” 

The Air Congress, too large for any flying field then 
available, was held on a particular flat mile square of 
land south of town and known as the “California 
section.” This property, today, is Wichita’s new "million 
dollar" municipal airport, and the interesting manner it 
was acquired for that purpose will be told later. 

For purposes of comparison it should be worth while 
here to sketch hastily some of the other developments 
that were taking place in other sections of the United 
States contemporaneous with the activities in Wichita. 
It is needless, of course, to state that the commercial 
airplane of late 1924 was most remarkably in advance of 
the commercial plane of 1920, which year we are using 
arbitrarily as the beginning of commercial development 
in America. Strides were taken toward reducing the 
weight-power ratio in engines. Design of the craft proper 
was “cleaned up,” reducing weight and increasing per- 
formance capabilities to such an extent that one found 
it hard to believe that 4 years could bring that difference. 
(The period, 1925-1930, no doubt, has witnessed a much 
greater advance in both plane and motor, but we are 
speaking as of late 1924.) Airfoil efficiency, the L/D 
ratio, fuselage streamlining, strut- fairing, and many other 
“tricks of the trade” were improved upon and added 
their bit to increase performance and simplify design. 

Workmanship, itself, was bettered ; the airplane taking 
off its overalls to don its Sunday suit. 


The Army and Navy, and other governmental agencies, 
through the building of racing planes and the develop- 
ment of powerful, high-performance military craft, as 
well as by endless research work, contributed a goodly 
share of that knowledge. Independent manufacturers, 
however, were beginning to appear here and there, and 
they, also, were doing research work, although on a 
more modest scale. The Postoffice Department was car- 
rying the mails from coast to coast, demonstrating one 
peace-time utility of the airplane. The youth of the 
nation was becoming eager. Capital was just beginning 
to be interested. Governmental legislative bodies were 
investigating and submitting reports. The entire country 
was just awakening to the dawn of the unbelievable five- 
year era we have just witnessed. 

P robably the greatest advance, in so far as structure is 
concerned, occurring during the 1920-24 period, was 
the introduction of metal intc fuselage and wing con- 
struction. As early as 1922 William B. Stout, in Detroit, 
had built this country’s first all-metal airplane, a torpedo 
plane for the Navy. This particular development in- 
volved, principally, the use of sheet aluminum. Light 
alloys of tubular section, a development that has in- 
fluenced design immensely, were first introduced in fuse- 
lage structure by none other than Matty Laird early in 
1924. Laird, in fact, employed a metal framed fuselage 
on the very first plane he built after leaving Wichita. In 
the meantime, the Army had accepted as standard prac- 
tice the weldcd-stcel-tube fuselage first developed in 
Europe by Fokker. 

We have stressed this latter point because it has much 
to do with the next trend in this particular story, a step 
which happened to occur shortly after the National Air 
Congress in Wichita. Toward the close of 1924 the 
question of using metal or wood to frame the New Swal- 
low fuselage became a bitter issue in the Swallow fac- 
tory. Mr. Beech and Mr. Stearman were strongly in 
favor of adopting metal. Mr. Moellendeck did not agree 
with them. This dispute led to the resignation of the 
two non-stockholders, and to the formation of Travel 
Air. Travel Air's development and the development 
growing out of Travel Air, will be told in Part 3. 
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Shop Notes and Technical Data 


MULTI-ENGINED PLANE PERFORMANCE 
WITH ONE ENGINE DEAD 


By Edward P. Warner 


m 


r HE battle of the single versus the of the subject have independently de- 
multiple engine has been fought out vcloped, a number of years ago, the 
ver the past ten years on the issue of formula for absolute ccilii 
he real ability of the multi-engined ship „ _ .„ , 

o lose one power plant and still con- H = 40 ’ 000 lo S» 

inue in flight. It has been thoroughly where H is the ceiling, P a tile maximum 
iroven that certain two-engined and power available at sea level, P r the mini- 
hree-engined airplanes with their nor- mum power required for level flight at 
nal pay load on board can cut one sea level. If the cutting out of one 
iwitch and still gain altitude. There engine had no effect on flying qualities 
:s of depressing ex- except for reducing power available, the 


der at an angle to balance the offset 
thrust with the wing engine dead, and 
decreased propeller efficiency. The 
first point of course is a commonplace, 
recognized by every pilot with any er 
perience on multi-engined planes, 
machines in fact have had power e 
to hold them at a constant altitude, but 
unable to adhere to a straight 






with 




iling with full 


tor seeking a plane for specifii 
ditions and wanting to insure safety 
in forced landings has often been re- 
duced to guesswork or dependence upon 
the unsupported, and sometimes un- 
supportablc, ' ’ 1 * 


The 


any elcu 






but it does not require a flight test to 
show that claims arc sometimes pre- 
sented that are wholly unreasonable. A 

found between the simplest elements or 
performance with full power and the 
probable behavior with power reduced. 


H, = 40,000 Iog„ (j£) 

H, = 40,000 log„ (jD) 
with the subscript 1 denoting the full 
power condition and the' subscript 2 the 
power with one engine gone. Combin- 

— = 40,000 




e the same in the t\ 


r the case, and has put 


er reduced. /;> \ 

formula to H, — H, = 4 0.0 ( KHog,„ ( /J -^-J 


airplane perform 

formulas should be submitted, — i 
parison with flight test results on e 


= 40,000 : 


leing the t 
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full opposite rudder, and it has been 
necessary to throttle down the opposite 
wing engine in order to go anywhere. 
The second point, the effect of pro- 
peller efficiency, is not so generally 
appreciated, but is of distinct import- 
ance. Propellers are commonly de- 

cruising speed with full power. With 
one engine cut the speed has to be con- 
siderably reduced in order to^ remain 

The use of a v: 

able pitch propeller 
increase the ceiling with one engine cut 
by from 1,000 to 2,500 ft., and would 
increase by just that much the altitude 
of the ground over which the machine 
could safely pass without risking a 
forced landing in case of an engine 
failure. 

It is somewhat difficult to calculate 
these effects accurately, but a trial may 
be made for the three-engined machine 
as the commonest multi-engined case. 
The effect of cutting out one engine on 
such a machine is to lower the efficiency 
of the remaining propellers at their 
new cruising speed by about four per 
cent, which in itself would lower the 
ceiling by about 700 ft. beyond the 


etical 




engines. 


calculated. 

Furthermore, there is the question of 
allu ,cs the additional resistance due to the use of 

ild become 2, 3/2, 4/3, respec- the rudder, of course assuming that 
d the calculated differences of there is enough directional control to 
r full power and reduced power hold a straight course against the un- 
vouia He 12,040, 7,040, and 5,000 ft., balanced thrust. 

also the absolute ceiling of the plane respectively. To cut out one wing engine on a 

with full power. The implication that Since there is nothing whatever that three-engined machine leaves one-halt 
there ought to be a connection between would improve the general efficiency of the remaining thrust acting at a distance 
absolute ceiling and performance with the airplane with one engine cut off of st 
power reduced is obvious. Furthermore as compared « 


proporl 


then 




a for looking ] 


s that a 


e 10 ft. off the center line of the 
in a typical case. The resultant 
moment has' to be counteracted by 3 
side pressure on the rudder, which, 
again in a typicaUri-engine J j 


.j the absolute ceiling as the basic the opposite direction, tl 

factor, for the obvious condition of of ceiling are absolute n — -. , 

flight with one engine gone at sea level manufacturer who admits that his heav- would be about 30 ft. behind the 
is that the absolute ceiling under that ily loaded twin-engined machine has an of gravity. The lateral force needed on 
condition should exceed zero feet, absolute ceiling of only 14.000 ft., and the rudder and fin would then be about 
Similarly, a machine that is to be em- yet claims that it is able to fly to a one-sixth of the total thrust, and the 
ployed on a transcontinental route and height of 3,000 ft. with full load and drag of the vertical tail surface would 
still be independent of engine failure one engine dead, claims the absolutely he increased by approximately one- 
at all points along its course must have impossible. fifth of that amount, or about one- 

a ceiling, minus one engine, of at least The principal factors making things thirtieth of the total resistance of the 

six or eight or ten thousand feet, de- still worse than they appear on the plane. 

pending on the route selected. surface are two, — increased resistance This alone would be bad enough, but 

The writer and various other students due to the necessity of carrying the rud- in practice the case is even worse, for 
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the lateral force on the rudder compels 
the machine to travel at an angle of yaw 
in order to hold a straight course, 
“crabbing” through the air with a lat- 
eral pressure on the opposite side of the 
fuselage. In case the right wing en- 
gine cuts out, in other words, left rud- 
der must be used to hold a straight 
course, and the machine then slides 
through the air with the right wing 
advanced and with an air pressure 
against the right side of the body. 
Although it is almost impossible to gen- 
eralize on the effect of yaw on fuselage 

Furthermore, this lateral force on the 
fuselage is centered behind the center 
of gravity, and creates a small turning 
moment opposed to that given by the 
rudder, so that even more rudder must 
be used than the simple calculations 
heretofore made would indicate. All 
these things together should on the 

fifteenth of the thrust and so increasing 
the power required for flight at the 
' ' ' speed by a like frac- 


r 1,200 ft. The total dif- 
en the ceiling of a three- 

ne cut off would then ap- 
d be 7,000 -f 700 + 


:d, the loss in propeller efficiency pacity is to lower the absolute ceiling by 
o cutting out one engine is usually approximately 15,000, 8,500, and 6,000 
enough so that the net result on ft., respectively, on two. three, and four- 

le case of a wing engine. The design and operation is obvious. Calcu- 
point is, of course, perfectly valid, late the maximum ceiling required for 
n general the loss of a center en- safe operation over^the highest point 

less serious than the failure of one that is to be maintained with one cn- 
of the wing power plants. The figures gine dead, add the figure of safety fac- 


that have been givt .... 
should, to the worst cases. 

In recapitulation, the average effect 


n machines sultant tc 


EFFICIENCY IN 

THE SERVICE ORGANIZATION 


just given, and then design or select 
he airplane for an absolute ceiling, 
rith full power, at least up to the re- 


By F. L. Ames 


tion. That 
ing by ano 




1,200, or 8,900 ft. 
compare this theoretical 
those actually observed. 

Manufacturers both in America and 
in several European countries, and the 
Army Air Corps as well, have been 
generous in providing data on the tests 
that have been made, although mcasure- 

gine completely cut have been rather 
infrequent. In trials on half a dozen 
distinct tri-engined types, including ex- 
ternally braced monoplanes, cantilever 
monoplanes, and biplanes, both land- 
planes and flying boats, the loss of 
absolute ceiling with one engine cut 
has been found to range from 5,500 ft. 
to 13,300 ft. Both of those points, how- 
ever, were obvious freaks. Eliminating 
them, and one other low figure of ques- 
tionable accuracy, the difference in 
every case lies between 7,400 and 11,000 
ft., with an average of 8,300 ft.,— a 
value differing from the theoretical one 
by only seven per cent. The theoretical 
figure, incidentally, had been com- 
pletely calculated before these observed 
values were tabulated, so there was no 
distortion of the assumptions to make 
the two harmonize. 

In the interest of economy of space 
the theoretical calculation will not be 
repeated here for a twin-engined ma- 
chine. It shows a ceiling loss of 14,900 
ft., as against an average of 15,000 
among the four machines on which test 
data were to be had. Again a very 
satisfactory check. A similar calcula- 


E ARLY in 1929 the organizers of 
the East Coast Aircraft Corpora- 
tion felt that the aviation industry was 
reaching the stage where a strictly 
sales and service organization would 
find a definite place for itself. As in 
this article I intend to discuss only the 

we shall make no further mention of 
the sales aspect. 

The building in which this business 
is housed includes, first, a two story 

and waiting room. Adjacent to the 
waiting room is a large showroom 
comparing favorably with an auto- 
motive showroom, capable of containing 


This portion of the building faces upon 
tlie field. Back of this comes the 
hangar — dimensions 100 ft. x 80 ft. — 

possible from the field and the dust, is 
the shop. The shop is divided into two 
departments, the engine department, and 

the accessory department. 

Executive personnel consists of a 
president, a vice president ai ' 


the I 
of the ai 
knowledge 
general. 

The key t 

department is 

H. E. Wallis, 


it for his knowled 


in the maintenance 
manager. Therefore, 


engint 




s 6,100 ft. i 


the 


It may be objected that these figurt 
will not apply to engines in tandem, c 
to the case of the failure of a centt 
engine on a three-engined machine. S 



ness, holds the position. Under his 

the various departments. With the 
system used in this company the service 

departments, one the hangar, which has 
its own foreman, its own definite crew 
and its own time-clock, and then the 
shop, which has a similar set-up. 

The members of the hangar crew are 
chosen. largely for their experience with 
aircraft in the field. On the other hand, 
a fair proportion of the shop personnel 
have had no aircraft experience what- 
soever before joining the company. On 
the face of it, it appears necessary 
with an aircraft overhaul shop to use 
only factory trained men. However, we 
have attempted in our shop to break 
down the steps in an overhaul to a series 
of highly specialized operations. 

In the stockroom, where is kept a 
complete stock of parts for the various 
Wright engines, special tools and fit- 
tings required for the handling of the 
engines and rough stock, such as elec- 
tric cable, bar stock, sheet metal, etc.: 
the standard card indexed perpetual 
inventory system is used. Any stock 


original, signed by the customer, is 
filed in the shop office. The next one 
is placed in the “cost sheet envelope.” 
The third one goes to the hangar fore- 
man and the fourth to the shop foreman, 
according to the nature of the job. 

The cost sheet envelope is a large 
envelope in which are placed — besides 
the material requisitions and the pro- 
duction orders — all other outside bill- 
ings relative to that job. Then on the 
outside of the envelope the materials 

rards le the‘* time ' "used°on 'thkt’jSTu set 
down. All labor, materials and other 
items are set down on the cost sheet on 
the outside of the envelope. On this 
cost sheet is found the summary of the 
entire job, the individual sheets of 
which are contained within. 

As thorough inspection is one of the 

sheets are used for all operations of 
the engine. These sheets, including the 
test run sheet, number fourteen. 



night be 


ell t. 


aul. This is divided it 


cedure it 
typical o 

several logical steps. If the engine is 
flown in, the first step is removal from 
plane. Then the engine is placed on 
its stand, and is checked for accessories 
received. It is then rolled into the shop 


The e 


rolled ii 


nbly and _ 

small assemblies such as oil pump, gas 
pump, etc. Here the carburetor and 
magnetoes are removed and sent up to 
the carburetor and magneto shop where 
they are dis-assembled as units. Each 
portion of the engine as dis-assembled 
is cleaned in gasolene spray bath and 
then such parts as should require it are 
cleaned by boiling in a caustic soda 
solution. After removal from this bath 
they are neutralized by a dipping into 
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dilute acid and then rinsed. The com- 
plete dis-assembled engine is then placed 
on a four deck rolling stand and moved 
into the inspection room. Here every 
wearing part is measured by microm- 
eters and gauges and results of these 
measurements entered upon the various 
inspection sheets covering these parts. 
All other parts are minutely inspected 
for crystallization and incipient cracks, 
and where necessary, this inspection is 
augmented by etching and the use of 
a duplex microscope. In the magneto 
and carburetor department these acces- 
sories after tear down are inspected in 
the same manner. 

Then the engine is sent back to 
the shop with the various orders 
and all portions are re-conditioned to 
the required factory tolerances. Re- 
conditioned parts again return to the 
inpsection department where they re- 
ceive a second searching inspection. 
The engine again goes to the shop for 
final assembly. Assembly is done as 
far as possible upon a small assembly 
line and it is executed in the several 
logical steps. Then the engine is given 
a complete exterior inspection prior to 
test. After passing this inspection it is 
placed on the test stand which inci- 
dentally is modeled directly after the 
standard factory stands and completely 
enclosed in a portion of the shop build- 
ing. 

I he final acceptance test is divided 
into two parts. First comes the run-in. 
If there has been a large number of 
replacements, the engine is first run in 
by electric power. If not, it is started 
immediately and is run for four hours 
at gradually increasing speed starting 
at 600 r.p.m. Then for the first half 
hour of the last hour of the run it is 
run at A full throttle and the last half 
hour full throttle. During this last 
hour of run the gas and oil consump- 
tion is noted every ten minutes. As 
four blade calibrated test propellers 
are used, the engine at full throttle 
should turn at the speed specified by 
the manufacturer and therefore should 

After the Usf half hour is Completed 
there is then made an idling test and 
acceleration test and finally a test for 
best setting of the mixture control, and 
the economy of the engine should meet 
the manufacturer’s specification. 

At the completion of the test run 
the engine is removed from stand and 
is given what might be termed a 
super-inspected 15 hour check. If it 
passes this successfully it is then pushed 
into the hangar where the hangar 
foreman signs a release for it. Upon 
reaching the hangar it is installed in 
the plane and receives the final instal- 
lation inspection. It is then run on the 
ground with its own propeller and 
carefully observed for its performance. 
The final step is its air test which is 
generally performed by a flying me- 
chanic. If it passes all these satisfac- 
torily. the customer than takes delivery. 

As far as the line service is con- 
cerned. an attempt has ^ been made 

far as possible. It is obviously impos- 
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tile blade. They were then re-extruded 
to a form from which the blade sections 
could be pressed and the end of the ex- 
truded blank was left in the press to 
form the shoulder at the hub. After 
extruding, various portions of the blades 
were pressed out in a series of opera- 
tions to form a rough blank from which 
the propeller blade could be machined. 
These blanks were then roughed to size 
on a special type of duplicating machine 
and finished by grinding and polishing. 

The magnesium alloy propellers have 
so far been made for a’ new type of hub 
for which the inner ends of the blades 
are made hollow, resulting in a semi- 
hollow propeller, combining the ad- 
vantage of the solid forged blade with 
the saving in weight possible with a 
hollow inner portion. 

This hub is made up of a spider which 
fits onto the engine shaft and which is 
provided with two tapered extensions. 
A taper of one in six is used as it has 
been found that this taper gives a very 
tight drive, but will not seize. The 
inner ends of the blades are provided 
with a conically tapered bore, which 
fits accurately on the taper of the hub 
extensions. This provides for the drive 
of the propeller and the centrifugal force 
is taken by a short split hub member 
which extends beyond the two shoulders. 
The blades and hubs are machined so 
as to give a shrink fit of about .003 in. 
on the tapers. The propellers may be 
assembled by heating the ends of the 
blades in boiling water so that they go 
together freely and draw up tight on 
cooling, or they may be assembled by 
tapping the ends of the blades to drive 
them up onto the ends of the taper. 

Governmental air services require 
that all radically new propeller designs 
be thoroughly proven by "whirl testing” 
prior to actual approval of the design 
for flight purposes. A sample mag- 
nesium alloy propeller of the type 
described herein was accordingly sub- 
jected to the whirl test, and after suc- 




cessfully passing the minimum require- 
ment of ten hours at 450 hp. was 

ST increasing^ Hie power 1 * until 
1200 hp. was reached. It was then run 
for 10 hr. each, at 900, 1,000, and 1,200 
hp. without failure. It was finally run 
one hour each, at 1300, 1400, 1500 and 
1600 hp. At the end of the 1600 hp. 
rtfn a small crack had appeared in one 
blade which had its origin in a dent 
caused by a mechanical injury. This 
would have led to failure in further run- 
ning and the test was therefore dis- 
continued. As a result of this test it 
may be said'that the magnesium alloy 
blades of this particular design have 
ample strength to withsatnd any normal 
centrifugal stresses. 

Although the whirl test with its 
strenuous loading, can probably be ac- 
cepted as adequate proof of propeller 
strength, a new design involving a 

engine test-stand for a considerable 
period before using it in flight. The ob- 
ject of this phase of the test is to estab- 
lish that the propeller will withstand 
successfully the widely varying stresses 
encountered with certain “rough run- 
ning” engines. There have been numer- 
ous instances where a propeller has 
passed a whirl test at high loading and 
a similar blade has failed in the course 
of an engine test conducted at a far 
lower output. Failures of this nature 
are due to fatigue conditions in the 
metal, developed by rough running. 

The magnesium alloys are particu- 
larly susceptible to corrosion due to salt 
spray but are not greatly affected by 
alkalies or acid fumes. The spray cor- 
rosion is greatly improved by immersing 
the blades for ten minutes in a neutral 
solution of magnesium phosphate at a 
temperature of about 180 deg. Fahr. 
This produces a substantial protectiye 
coating to which a Duco lacquer will 
adhere satisfactorily. These protective 
measures will doubtless render pro- 
pellers of this material entirely satis- 
factory for general use on landplanes 
but their suitability for seaplane service 
will depend upon the ability of the pro- 
tective coatings to withstand the action 
of water spray which during the take 
off strikes the propeller blade with such 
force as to cause small pits to form in 
the metal on the leading edge, near the 
propeller tips. If no corrective measures 
are taken these pits are rapidly en- 
larged by erosion and by the corrosive 
action of salt water. This condition has 
been extremely troublesome in aluminum 
alloy propellers and unless the protectiye 
coatings are unusually effective will 
doubtless also be difficult with mag- 
nesium alloy blades. 


Strength of propellers is the princi- 
pal problem of the designer. The trend 
toward higher engine powers and in- 
creased engine speeds in the past few 
years has emphasized the necessity for a 
propeller material of greater strength 
and fatigue resistance than that of the 
aluminum alloys now in general use. 
Already we have seen^ very substantial 

accompanying increase in the weight of 
solid aluminum alloy blades used on 
engines of high output. 

On account of the stresses present in 
a propeller blade revolving at high 
speed and the increased efficiency to be 
gained through the use of thin air-foil 
sections, it is evident that the distribu- 
tion of the metal in a blade is often as 
important as the quantity of materia' 
used. The need for a high strength ho.- 
low blade is therefore apparent and the 
governmental air services accordingly 
are encouraging the development of hol- 
low steel propellers. 

Two widely different types of hollow 
steel blades have completed an entirely 
satisfactory whirl test similar to that 
described in the discussion of mag- 
nesium blades. One of these types has 
had an appreciable amount of satis- 
factory flight testing. The other is now 
in the process of exhaustive engine 
stand and flight tests. A third type is 
under development at the plant of a 
large manufacturing corporation. 

All of these hollow steel blades are 
fabricated from high strength alloy 
steels, one type using a chrome 
vanadium S.A.E. No. 6130 steel, an- 
other a chrome molybdenum steel. The 
ultimate tensile strength and the fatigue 
limit of propeller blades built of these 
materials are of the order of 100,000 
and 50,000 lb. per sq.in. respectively, as 
compared with the corresponding values 
of 55,000 and 12,500 lb. per sq.in. re- 
spectively for aluminum alloy blades. 
Since the material can be placed where 
it is most needed, the weight handicap 
due to the use of steel can be readily 
overcome and present experimental hol- 
low steel propellers in this respect com- 
pare favorably with standard aluminum 
alloy blades even when the steel blades 
are used with the standard type of hub 
now in general service. One of the 
great weight saving features of the hol- 
low steel type of propeller construction 
is the fact that radically new hub de- 
signs weighing far less than the present 
standard types may be used without 
sacrificing strength. The weight reduc- 
tion of this character which is already 
in sight will range from 20 to 50 lb. on 
propellers of varied service sizes. 

It is hoped, and confidently expected, 
that the hollow steel type of blade con- 


with aluminum alloy blades. Spray 
tests conducted some time ago by the 

materials inserted in the leading edge of 
alloy blades indicated that the alloy 
steels had the best spray resisting quali- 
ties of the materials tested. Flight tests 
of the hollow steel blades under severe 
seaplane operating conditions are now 
in progress and will be continued for 
an indefinite period. 

' he pronounced flight charac- 


:s of t 


se steel blades is their r 


a periodic form results in "propeller 
flutter.” These blades possess marked 
superiority in torsional rigidity as com- 
pared with aluminum alloy blades and 
the result is a very smooth running pro- 
peller. 

The use of hollow steel construction 
for propeller blades is not particularly 
new, as a metal propeller of this char- 
acter was produced some years ago by a 
British aeronautical engineering com- 
pany. European methods of construction 
did not appeal to American engineers, 
however, and accordingly after consider- 
able experimental and research work 
new methods of fabricating hollow steel 
blades were successfully developed at 

One method, as developed under the 
Dicks patents by the Pittsburgh Screw 




purpoi 


n which the flat and c. 
te blades are cut from chrome 
steel sheets of the correct 
and are shaped to the correct 
" :s built for the 
ions are then 


, The i 


welded together to form the wm|,.v,v 
blade. The welding process is ingen- 
ious and the joints are so made that the 
seams do not cone on either the leading 
or trailing edges of the blade. No weld 
is in tension and the blade root is formed 
from the inner ends of the sections. 
Subsequent operations bring the blade 
to its finish dimensions and the hub end 
is machined to fit the type of hub with 
which the blade is intended to be used. 
It is finally chromium plated and pol- 
ished. This type of construction results 


ixactly tl 
ts the a 


shape from hub to tip 


i alloy blades 


used 


as a standard. In addition due to the 
stiffness of the blade near the tip as 
compared with the alloy blade there is 
less distortion of Ihe blade when in 
flight and a comparison of the overall 
efficiencies of the two blades is favor- 
able to the hollow steel type. 

Another type of hollow steel construc- 
tion, developed by Air Propellers, Inc., 
of Hagerstown, Md„ eliminates the 
welded seam and forms the complete 
propeller blade from a seamless steel 
tube. The further development of this 
typ of blade construction is in the hands 
of the Hamilton Standard Co. of Pitts- 
burgh, Pa. A tube of the proper 
dimensions is first cold drawn and is 


waged to the required 


:n swaged ro me requucu 
diameter with length. A flange i: 
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then upset at the hub end of the blade, 
following which the tube is annealed and 
then expanded to the correct contour. 
It is then machined to obtain the cor- 
rect wall thickness, the tip end is closed 
and the blade is heated and shaped to 
final contour between dies. The final 
operations consist of heat treatment and 
chromium plating. 

The seamless tube process described 
above results in a lighter blade than the 
two piece method but in this case the 
blade contour and plan form near the 
hub end of the blade are somewhat dif- 
ferent from the standard blades now in 
use. This is necessarily due to the 
process of fabrication and will probably 
not effect the efficiency of the blade to 
any appreciable extent. This latter ques- 
tion is now in the process of determina- 
tion by service flight tests. 

Through the advent of the hollow 
steel propeller it is possible that in 
future airplane designs the engine ex- 
haust will be dissipated to the at- 
mosphere by leading the gases into a 
collector ring and thence into the hollow 
blades near the hub, and finally allow 
them to escape to the atmosphere 

in the trailing edge of the blade from 
mid radius to the tip. A sample installa- 
tion of this nature has been tested by the 
Bureau of Aeronautics and while a 
failure of the collector ring assembly 
terminated the test before all the desired 
information was obtained, the results 
were sufficiently conclusive to indicate 
clearly that a properly designed exhaust 
system of this character would improve 
engine performance because of more effi- 
cient cylinder scavenging and better 
cooling. In addition the device was the 
most effective muffler tested to date. 
The normal staccato noise of the engine 
exhaust was practically eliminated and 
all that could be heard was the sound of 
the propeller slipstream passing through 
the set up. This feature if it proves to 


interest for use with night flying trans- 
port aircraft The basic ideas involved 

covered by numerous patents issued to 
various individuals. It still remains to 
perfect the mechanical features of the 
design before final conclusions can be 
reached concerning its practicability. 

As the size of propellers increase, 
such as in dirigible power plant installa- 
tions and large geared engines in 
airplanes the need for light weight 
propeller blade construction become in- 
creasingly apparent. Propellers for 
these installations may reach a diameter 
of sixteen feet and with the solid type 
blade construction the centrifugal and 
other unit stresses become excessive un- 
less the blade root, the sections of the 
blade and the hub are increased in area 
and weight to a considerable extent. The 
use of hollow steel blades for installa- 
tions of this nature is a possible solution 
which may simplify design problems and 
result in increased safety and durability. 

A further application is found in con- 
trollable pitch propeller designs as 
lighter and stronger blades having less 
distortion in flight will simplify the 
bearing problem at the blade end, the 
point where so many controllable pitch 
designs have given trouble in the past 
due to incipient or actual bearing 
failures. 

All things considered, the develop- 
ment of the various designs of hollow 
steel propeller blades into the produc- 
tion stage deserves considerable atten- 
tion and emphasis. The research stage 
has been completed, the development 
stage is nearly finished and it only re- 
mains to get the blades into general 
service to prove their real merit. The 
obvious advantages of either design dis- 
cussed herein are many and their dis- 
advantages few in comparison with 
earlier developments in aircraft pro- 
peller engineering. 


New Equipment 


A TEN PLACE 
STINSON 


T HE Stinson Airliner, powered with 
three 210 hp. Lycoming engines, has 
been granted Approved Type Certificate 
No. 335 and is now under production 
by the Stinson Aircraft Corp. of Wayne, 
Mich. The plane has a span of 60 ft., 
and a gross weight of 8,500 lb. It is 
the type now being used on the re- 
cently , established Ludington line be- 
tween New York and Washington. 

The entire structure of the Airliner 
is of metal, fabric covered. Metal 
cowling is used on the engine nacelles 


to, and under, the pilot’s cockpit. The 
fuselage is made up completely of 
welded Air Corps specification chrome- 
molybdenum steel tubing, no brace wir- 
ing being used. Welded steel tube wing 
spars, truss type, are employed. Ribs 
are of square duralumin tubing and the 
wing has a metal leading edge. 

All control surfaces are of conven- 
tional construction. Elevators and 
ailerons are operated by means of push- 
pull tubes, which may be readily in- 
spected. The rudder controls are of 
the cable type and the cables are run 
through separate tube housings. 

The cabin is provided with a large 
door, the sill of which is close enough to 
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THE SIKORSKY 
S-41 AMPHIBION 


KARI-KEEN “90” 
MONOPLANE 


D 


ESIGNED primarily for flying 
‘ , the 


Kari-Keen “90”’ has 
Approved Type Certificate No. 531 and 
is now being manufactured by Kari- 
Keen Aircraft Inc., Sioux City, Iowa. 
This plane is an entirely new product 
of the company and was designed by 
the firm of Gazley & Lasha. It is 
powered with the Lambert five cylinder 
90 hp. engine. 

The Kari-Keen "90” has a wing 
span of 30 ft. and a gross weight of 
1530 lb. The monoplane wing is 
tapered in plan form, having elliptical 
tips and is built in two panels of wood 
construction. The center section is a 
part of the fuselage and is constructed 
of welded steel tubing. The fuselage 
is built in the form of a Pratt Truss 
and has an integral engine mounting. 
It is cowled with aluminum sheet as far 


Oildraulic shock struts and 26 in. by 4 in. 
wheels as standard equipment. A rigid 
spring steel tail skid with detachable 

The gasoline tank, which has a 
capacity of 18 gal., is built into the 
lead edge of the center section. Be- 
hind this is a Pyralin window provid- 
ing visibility above and to the rear. 


S EATING nine to fourteen people, 

in addition to a crew of two, and 
powered with two Pratt and Whitney 
Hornet engines, of 575 hp. each, a new 
Sikorsky S-41 has recently been placed 
in service by Pan American Airways. 

The hull of the S-41 is of metal con- 
struction, covered with Alclad sheets 
and has been designed with a two step 
bottom. The hull is divided into five 
water-tight compartments and entrance 
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is obtained through a hatch in the roof 

pontoons are metal and interchangeable. 
Each pontoon is divided into three 
water-tight compartments. 

The wing is of conventional Sikorsky 
construction, using open duralium cross 
sections, covered with fabric. The wing 
consists of three panels and has a 
dihedral angle of lj deg. 

The landing gear and general arrange- 


ments of this plane 
Sikorsky practice, ai 
S-38. Specification 


s exemplified in the 
is of the S-41 are 



What Our Readers Say 


A Plane for Commuting 

To the Editor: 

Representing hundreds of laymen with 
whom 1 have discussed aviation matters 
I want to congratulate Aviation upon 
the ‘‘everyone will fly” attitude which 
your magazine has taken and especially 
this September issue. Articles such as 
those in this issue by Warner, Bowen, 
Stout, Osborne, Castle, Ingals and 

ice not only to aviation but to humanity 
in general. Common everyday people 
are already “Motor Minded" and tlicv 
have also become “Air Minded.” 

There is something decidedly wrong 
with the aviation business when a per- 
son can go to a half dozen or more of 

them look him over with astonishment 
when he says he wants to buy a plane 
that will take him from his business 
offices in Chicago each night 120 miles 
across Lake Michigan home and return 
him in the morning again in time for 
work. In every case the result of the 
inquiry was unsatisfactory with such 
remarks as these: "We don’t believe we 
have anything satisfactory for this pur- 
pose or the price of the machine such as 
you would want is probably out of your 
reach or you know you would have to 
$600 for 10 hours dual and 10 hours 

In one case the editor of a prominent 
magazine volunteered the information 
that he would be very glad to arrange 
for some of the companies to show their 
machines and if necessary demonstrate 
them provided the applicant would ad- 
vance $1,000 to insure his good faith, 
etc. whatever that may mean. It would 
seem as though the aviation business 
could draw some lessons from the auto- 
mobile business. It was not many years 
ago that the automobile was regarded as 
a thing for the rich only. Now there is 
an auto for every family. The same 
thing is bound to be true regarding 
flying machines and I am certain that 
the time is right here when a great 
change is due in aviation. What is 
needed is a plane that will cost them 
some $600 to $2,500, varying according 
to the needs of the individual person and 
that will travel 90 to 100 miles an hour, 


that anybody can drive who can drive 
an automobile and that lands on either 
earth or water and that will accomodate 
one to two or three people. 

Congratulating you upon the attitude 
which your magazine has taken in this 
business of “aviation for everyone,” I 

P. G. Holden, 
International Homester Co. 

Chicago, III. 


The National Air Races 

To the Editor: 

I have read with much interest your 
critique dealing with the 1930 National 
Air Races, as published in the October 
issue of Aviation magazine, and 
heartily agree with your stand on all 
but three phases of the race meet. 

Although you concede that the tri- 
angular race course, as laid out at Chi- 
cago, was of very satisfactory form, I 
feel that it is possible to greatly improve 



my idea that various types of courses 
should be experimented with, particularly 
those having one very obtuse angle, and 
that every effort should be made to give 
the spectators a full view, of the racers 
along every leg of the coiirse, even if it 
means taking the pylon from its position 
directly in front of the stands. I think 
that some advantage might be found for 

angle extends directly past the grand- 
stands. with a pylon some distance away 
at each end of the stands, and the third 
pylon directly in front of the stands but 
possibly not more than one-half mile, 
away. This would eliminate the close- 
ups of home pylon brushes, but would 
bring all three pylons fairly close in to 
the stands and would provide the spec- 
tators with a good view of every leg of 
the course. This type of course would 
keep spectators interested in maneuvers 
on all three pylons and on all three legs 
of the course, whereas at present their 


upon what happens on the home pylon, 
and during periods when no planes are 
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approaching or rounding that pylon the 
interest in the race subsides noticeably. 

Again, in the matter of the length of 

cago events that the longer races were 
most appreciated by the audience and I 
should think that with sufficient racers 
to keep a five mile course busy that no 
race should be less than fifty miles in 
length, even for the slower planes. Even 
where one plane is much faster than the 
others, if the race is continued for fifty 
miles or more around a course as short 
as five miles there is soon quite a bit 
of passing. 

It has been my observation that it is 
the passing of one contestant by another 
which most thrills the average spectator. 
It is probably too much to expect that 
air races will ever be perfected to the 
point where the spectator will be able to 
tell who is running first, second, and 
third merely by watching the race. We 
must depend upon the scoreboard, so 
conspicuous by its absence at Chicago, 
for our position results lap by lap, and 
upon long races around short courses to 
hold the interest of the spectators. Even 
though the race may degenerate into a 
parade, if there are enough entrants to 
make the affair interesting most spec- 
tators would like to see the race pro- 
longed to at least fifty miles just to see 
whether the leader may not grow care- 
less anti crash, have engine trouble, or 

^ The third point to which I wish to 
It seems to me that if we could have at 

would materially increase popular in- 
terest. There was certainly no ap- 
preciable interest in those events at 
Chicago where only three to five planes 
competed, at least there was no popular 
interest. Members of the industry get 
quite a thrill out of watching only two 
good pilots race, but the general public 
wants its thrills en masse. 

[The author of the foregoing wishes, 
for reasons which we consider adequate, 
to have his name withheld. He is known 
to us as a distinguished aeronautical 
publicist. So far as the validity of his 
views is concerned, the question is re- 
ferred to interested readers for their 
own judgment. The writer of the article 
referred to in the October issue of 
Aviation remains unconverted, and of 


Foreign Air Race Competition 

To the Editor : 

I want to congratulate you on your 
splendid article on page 202 of the 
October issue covering the Chicago Air 
Races. [Afterthoughts on the races.] 

You probably realize that I am heart- 
ily in accord with all you have said 
since only a short while ago I sent to 
your office a story which brought out 
so many of the points that you have 

I believe that foreign participation in 
the Chicago Air Races has proven con- 
clusively that we never again can hold 
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licve that foreign participation will be 
evident in all of our future meets of 
this kind and I think the industry should 
do everything possible to encourage such 

I found that most of the foreign pilots 
who participated in the Chicago Air 
Races were apologetic because they had 


year if an invitation is extended to the 
European countries to participate that 
they will send over here some of their 
best speed jobs accompanied by their 


pilots. I can think of nothing that will 

engineering fraternity than to see these 
ioreign speed planes in the air in this 

that it is quite necessary for our engi- 
neers to pay more attention to speed 
development. 

it contains more real food for thought 
than anything I have read for a long 

Fked L. Foster 
Manager, Dept, of Aviation 
Richfield Oil Corp. of N. Y. 


The Buyers’ Log Book 


Airplane Brake 

O NI 

of Aircraft Pi 
tcrchangeable parts, 
cam, and every part of each shoe has 


NE of the recent developments 
Corp. of De- 
irplane brake with in- 
The energizing 



contact with the drum. The lever may 
be actuated in either direction. The 
brake is internally expanding and its 
efficiency is equal in either a forward or 
backward motion of the plane. Ade- 
quate braking surface is obtained by the 
use of a large hub. 

The parts in each wheel are inter- 
changeable, and any part of the brake 
will fit in either wheel. Roller bearings 
are used. The wheels are made in the 
following sizes: 650-10, which also ac- 
commodates a 750-10 tire, 850-10, and 
950-12, which accommodates a 1,100-12 
tire. — Aviation, November, 1930. 


Goodyear Repair Gun 

A TREAD cut repair gun resembling 
a familiar type of grease gun and 


using a special tread cut repair gum has 
recently been introduced by the Good- 
year Tire & Rubber Company, Akron, 
Ohio. The pointed nozzle of the gun is 

in by pressure of^a screw plunger. The 

repairing of a cut will prevent later tire 
failure resulting from dirt and moisture 
working beneath the tread or between 
plys. — Aviation, November. 1930. 


Kalif Bearing Metal 

P LAIN bearings and bearing metal for 
aviation and other uses have recently 
been placed on the market by the Kalif 
Corp. of Emeryville, Calif. The bear- 
ing metal is a uniform alloy of pure 
copper and lead made by a new method 
upon which patents are pending. Physi- 
cal properties of this material include 
the following: ultimate tensile strength 
at 21 deg. C. 10,000 lb. per sq. in., at 
105 deg. C. 7,100 lb. per sq. in., and 
at 213 deg. C. 5,360 lb. per sq. in.; 
Brinell hardness at 21 deg. C. 28; 
coefficient of expansion per deg. F. 
0.0000112; weight per cu. in. 0.342 lb.; 
and melting point 952 deg. C. 

Bearings are made and supplied in 
four different types: solid centrifugally 
cast, bronze reinforced journal bearings, 
steel backed integrally welded, and 
bonded steel, cast iron or bronze backed. 
— Aviation, November, 1930. 


Newhart Airwheel Brake 

A N airwheel brake of extreme sim- 
plicity has just been introduced by 
the Newhart Brake Co., San Francisco, 
Calif. Brake and hub are built and 
sold as a unit ready for installation on 
any standard axle. There are only five 
parts in the entire mechanism, including 
the hub. The brake is not self energiz- 
ing, is of positive action and will not 
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seize or lock, according to the manu- 


Braking action is obtained by means 
of two disks of conical shape located at 

Because braking friction is at the ends 
of the hub and away from the tire, no 

The brake is recommended for amphi- 
bion use, since water is automatically 
thrown away from the braking surfaces 
as soon as the wheels start their rota- 
tion. — Aviation, November, 1930. 


Hangar Construction 

D evelopment of a new method 

for constructing the arch type con- 
crete airplane hangar was recently an- 
nounced by Arthur J. Barzaghi, of New 
York City. In construction by this 
method a temporary traveling truss sup- 
ports precast concrete blocks of special 
design in such a manner that reinforced 
concrete ribs can be cast between the 
parallel rows of blocks. The blocks 
support the structure when the travel- 

thc ribs have set, thus allowing the 
process to continue without delay. 

The general curve of the arch is that 
of an inverted catenary, and the func- 
tion of the ribs is to furnish resistance 
to take care of bending stresses caused 
by eccentric live loads. General il- 
lumination of a diffused character is 
furnished by installing small glass 
prisms in the tops of the cellular blocks. 
It is claimed that this method of con- 
struction will reduce the cost of the arch 
type concrete hangar to a point which 
will permit its use where fireproof con- 
struction is desired. — Aviation, Novem- 
ber, 1930. 


New Catalogs 


► Stearman Planes. Information on 
current production models put out by 
the Stearman Co. is contained in a 
recent booklet which also lists aero- 

► Stanley ANcraft Hardware. A new 
Stanley Catalog No. 1 shows the line 
of products handled by the aircraft divi- 
sion of the company. Among the prod- 
ucts described are locks, hinges, latches 
and handles to meet aviation re- 

► Mechanic’s Handbook. Hand Book 
No. 33, just announced by the South 
Bend Lathe Works, is a 32-page, two- 
color booklet which explains the use 
of a back-geared screw-cutting precision 
lathe on servicing jobs in repair and 
service shops. 

► Campbell Nibbling Machines. Andrew 
C. Campbell, Inc., has issued a new 
catalog describing the line of Campbell 
nibbling machines. This explains in 
detail the operation of the machine in 
the cutting of sheet metal. 
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Abstracts and Reviews 


BIPLANE 

WING FLUTTER 

The Wing Flutter of Biplanes, By 
IV. J. Duncan; British Aeronautical 
Research Committee R. Sr M. No. 1227. 


JL planes developed in R. and M. No. 
1 155 has been extended to cover biplanes. 
The general method of treatment was 
the same in each case. 

The first case was that of an 
unstaggered biplane having equal upper 
and lower planes, and at first it was 
assumed that the bracing was so stiff 
that the nodes were at the outermost 
interplane struts, that is, the struts re- 
mained stationary during flutter. Also 
it was supposed that the upper and 
lower wings were aerodynamically in- 
dependent, and the only coupling of 
their oscillations was the mechanical 
one provided by the interaileron strut. 
Since the oscillatory motion of this 
strut was parallel to itself it was 
assumed to be replaced by an ideal 
massless strut and by a pair of massive 
particles, each of half its mass, acting 
at its ends, these particles being treated 
as appertaining to the ailerons. 

The earlier experiments with mono- 
planes indicated that though, strictly 
speaking, a single wing-aileron system 
has an infinity of degrees of motion, the 
system can usually be treated as ternary. 
Since one degree is lost by the inter- 
connection of the ailerons, the system 
composed of the upper and lower wings 

having five degrees of freedom. Analysis 
of the system was still impossible, but 
it was demonstrated by a physical 
argument that when the upper and lower 

quinary motion can be resolved into a 
ternary motion of a single wing-aileron 
system and a binary motion in which 
thejnteraileron strut is stationary. 


The < 


i of m 


i of th 
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for stability studied. 

number of the couplings could be elim- 
inated by placing the c.g. of each aileron 
on or slightly ahead of the hinge axis, 
making the flexural axis of the wing 
to coincide with the axis of independ- 
ence, and mass balancing the wing 
about that axis. It was concluded from 
a study of the binary motion that the 
best position for the interplane struts 
's slightly outboard of the midspan of 


the 


t the 


The second case considered was that 
of an equal unstaggered biplane with- 
out restriction as to the position of the 
nodes, for experiments indicated that 


the vibratory motion of the outermost 
interplane struts in flutter is not always 
negligibly small, and their oscillations 

incidence truss could be treated as 
rigid, and that bodily yawing oscilla- 
tions of the wings in phase did not 
occur. Then the motion of the system 
could be described in terms of eight 
co-ordinates: 4>, flexural or normal dis- 
placement of the outermost incidence 
truss; 0, torsional displacement of the 
same about an axis passing through its 
center ; 0„ f)„ “flexural” displacements of 
the upper and lower overhangs, respec- 
tively, measured relative to the positions 
which they assume in a pure $ displace- 
ment; torsional displacements of 

the upper and lower wings, respectively, 

angles for the upper and lower wings, 
respectively. Since the ailerons were 
interconnected, there were seven de- 
grees of freedom. It was shown that 
the general motion could be resolved 
into a binary motion in which the wings 
move equally but in opposition, and a 
quinary motion in which they move in 
phase. The binary motion was the 
same as for the first case and the equa- 
tions of motion, together with the con- 
clusions drawn therefrom held good. It 
was found by experiment that when the 
biplane is unstaggered the 0 motion is 
extremely small; consequently, it was 
neglected, and the quinary motion con- 
sidered as only quaternary. 

No attempt was made to discuss the 
stability of motion in general, but it 
was assumed that all the methods of 
flutter prevention recommended in R. 
and M. No. 1155 had been applied to 
the wings separately. Then the quater- 
nary motion resolved into a torsional- 
aileron motion of the ordinary type and 
a binary motion involving merely 
flexure. Both motions were stable 

concluded that the quaternary flutter 
could be eliminated by means of the 
usual measures for preventing flutter. 
Of these, the most important by far was 
the mass balancing of the aileron about 
its hinge axis. 

The third case to be considered was 
that of an unstaggered biplane with 
unequal wings. The equation of motion 
could be deduced as before, but in gen- 
eral the motion could not be resolved 
into smaller components. Equations 
were so complicated as to make useful 
conclusions impossible. Definite deduc- 
tions were made for two special cases: 

(1) If the upper overhang is long as 
compared with the lower, mass balance 
of the ailerons about their hinges may 
not effectively suppress flutter unless 
the interaileron strut lies close to the 
interplane struts. Provided that the 


latter condition is realized, flutter can 
be avoided by the same measures as for 
a biplane with equal overhangs. 

(2) If both overhangs are short, the 
only important vibratory motions will 
normally be a general flexural (*) 
motion and an aileron ({) motion, and 
mass balance of the ailerons will be 
sufficient normally to eliminate flutter. 

The effect of stagger on wing flutter 

negligible, provided that the wing struc- 
ture is sufficiently stiff to limit the 
torsional motion to a small amount 

The placing of concentrated loads, 
such as fuel tanks, in a wing within a 
bay was also found to have only a 
slight effect upon the critical flutter 
speeds. In fact, such loads may increase 
the critical speed slightly due to the 
resulting increase of the effective 
stiffness of the spars. 

Part I of this report was devoted to 
the theoretical work discussed above. 
Part II describes some wind tunnel ex- 
periments undertaken in order to check 
the theory and the recommended pre- 
ventative measures. The model used 
consisted of a pair of planes of thin 
section, each provided with an aileron, 
interconnected by struts, and attached 
at the roots to a wooden block which 
was screwed to the floor of the wind 
tunnel. The planes could be adjusted 
for stagger and overhang and the posi- 
tions of the interplane and interaileron 
struts could be varied along the span. 
The ailerons were provided with detach- 
ible insets in the leading edge balance 
about their hinges. 

The conclusions gained from the ex- 
perimental work agreed closely with the 
theory developed in Part I. 

It is of interest that no purely 
flexural-torsional flutter (i.e., flutter in 
which the ailerons played no essential 
part) was observed in the experiments, 
even with the longest overhangs and 
weakest bracing. With the ailerons not 
mass balanced, a critical flutter speed as 
low as 11 feet per second was found in 
some tests, but no flexural-torsional 
flutter was obtained within the range 
of wind speed available. Thus it is 
evident that one of the first essentials 
in preventing wing flutter is to eliminate 
the participation of the ailerons in the 
flutter, either by means of an irrevers- 

ailerons about their hinge axes. This 

viously reached, originally in the Neth- 
erlands and more or less independently 
in several countries, for monoplanes. 


EFFECT OF 
SUPERCHARGERS 

The Effect of Supercharger Capac- 
ity on Engine and Airplane Per- 
formance, By O. IV. Schcy and IV. D. 
Gove; N.A.C.A. Tech. Report No. 327. 

T HE object of this investigation was 
to determine experimentally the 
effect of the capacity of a Roots type 
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larger on the performance of a: 


The machine tested was a DH4-N2 
airplane powered with a Liberty 12 en- 
gine. The latter was fitted with a Roots 
type supercharger, N.A.C.A. model II 
of 0.382 cubic feet of displacement per 
revolution. The supercharger capacity 
was varied by driving the supercharger 
at various ratios of the engine speed. 
The propeller used on all flights had 
previously been calibrated on the same 
airplane by means of a hub dynamom- 
eter, to give a curve of its variations in 
torque coeflicient with V/nD. 

The four supercharger capacities, ob- 
tained by driving the supercharger at 
1.615, 1.957, 2.4, and 3 times engine 
speed, enabled the maintenance of si 


level p 


it the ci 


tudes of 7,000, 11,500, 17,000, and 22,000 
feet respectively. 

The rate of climb and speed in level 
flight were taken as the basis of com- 
parison for performance. To determine 
the best rate of climb without super- 
charging and for each of the four super- 
charging conditions a continuous climb 
was first made at the air speeds esti- 
mated to give the best rate of climb, a 
second climb was made at airspeeds 5 
m.p.h. higher than in the first flight, 
and a third climb at air speeds 5 m.p.h. 
lower than in the first flight. From 
these three climbs, the airspeeds for the 
best rate of climb were determined, and 
a final continuous climb was made at 
the selected air speeds. On all super- 
charged climbs the pilot first attained 
full-throttle conditions, and then, by 


regulation of the supercharger by-pass 
valve, maintained as nearly as possible 
a pressure of 29.92 inches of mercury 
at the carburetor inlet. These pressures, 
which were indicated by a sealed 
altimeter in the cockpit, were main- 

was completely closed. The desired air- 
speed was obtained by varying the atti- 
tude of the airplane. 

To obtain high-speed performance, 
level runs of approximately six minutes 
duration were made at increments of 
5,000 feet altitude for each condition. 

During all of these tests the following 
readings were taken: atmospheric pres- 
sure, atmospheric temperature, super- 
charger inlet and outlet air tempera- 
tures, carburetor inlet air temperature 
and pressure drop from the carburetor 
inlet to the inlet manifolds, volume rate 
of fuel flow, fuel temperature at the flow 
meter, air speed, engine speed, and time. 

The performance curves indicated 
that a further increase in supercharger 
capacity over that obtained with the 
3 : 1 drive would not only give but little 
increase in ceiling and high altitude per- 
formance, but would also seriously im- 
pair the performance near the critical 

The loss in performance at sea-level 
with the larger capacities was found 
to be surprisingly small. 

The height to which sea-level high 
speed was maintained or bettered be- 
came a larger percentage of the maxi- 
mum height of operation of the plane 
as the supercharger drive ratio was 
increased. 


Side Slips 


H AVING just returned, all worn out, 
from our vacation, we find ourself 
with insufficient resistence to the temp- 
tation to turn the microphone over to 
C. F. McR., the demon defender of 
Pacific Coast aviation. Pacific Coast 
aviation isn’t worth this much space, 
you understand, it’s just that we are in 
such a weakened condition from our 
vacation, and have come back to the 
office to rest and recover, that we allow 
him to break in this way: 

"Dear Sir: I’ve been too pressed for 
time since the Chicago affair to even 
attempt to call attention to the many 
wonderful things which have been hap- 
pening lately in California aviation, not 
the least of which is the new type of 
endurance record being attempted out 
here. They are trying_ to see how many 
times a plane attempting an endurance 
record can come down for how many 
different reasons, and still stagger off 
the ground again for another crack at 


the so-called record. The ship is up for 
the fourth time now. Each time it has 

each time has gone back up with a dif- 
ferent crew. 

“We have also been not a little taken 
back by the widespread enthusiasm 
which has attended the recent little hops 
which your glider pilots have been mak- 
ing off of hay stacks, farmers’ barns, 
and more recently I understand, some of 
the bolder ones have catapulated them- 
selves from the low hills near Elmira. 
Even there they picked a spot directly 
over a river, so they would have a soft 
spot to land in. Well, we have a young 
married fellow out here who didn’t have 
enough money for divorce and alimony, 
so he took his glider to the top of Mt. 
Wilson and soared off from an altitude 
of 6.000 feet, by Greenwich observatory 
U. S. Standard’ time. It was of no use 
however, as his wife was waiting for 
him at the bottom, and he has tempo- 
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rarily abandoned gliding until he can 
secretly build a plane which will per- 
mit him to soar farther from his do- 
mestic difficulties. 

"We did have some good luck with the 
development of the balloon beacon for 
guiding pilots to fogged-in airports. It 
works excellently but we have not yet 
found a way to eliminate the cable 
around which we fear the Eastern pilots 
would spiral down to the airport, thus 
cheating the real purpose of the balloon, 
which is to make the pilots guess its 
approximate location over the field and 
then shoot for the landing area to see 
who can hit it. We are working on the 
elimination of the cable now and expect 
to put this whole project on a fair and 
square basis soon, so as to give no one 
group of pilots any chance to exercise 
unfair advantages over their less sophis- 
ticated brothers. Of course, regardless 
of equipment, we have always had supe- 
rior pilots in California. At the present 
time all of the men and women and most 
of the school children in California hold 
pilot's licenses, or at least wear pilot's 
wings.” 


C. F. McR. sends in a clipping from 
a contemporary magazine stating that 
"The two new Dornicr 'DO-X' are to 
be completed in May, 1831." 

This is an old trick of the manufac- 
turers, you know — setting the date ahead 
a bit so that the boys in the shop will 
hustle up and get the ship out. 


The 




sified nature this month. The following 
report is not so surprising, however, 
when one considers that it conies from 
Miss H. L., our Mexican correspondent, 
who sent in the other accounts telling 
about pilots down there who bend lon- 
gerons with their heads and never expe- 
rience any head winds : "Did I ever tell 
you about the Mexican variety of cock- 
roach? Well it is only slightly smaller 
than a Monocoupe, and when it revs up 
ear _ across e room. _ on 


As this seems to cover Mexican avia- 
tion activities for the past month, we 
take it that things down there must be 


-way c< 


is that ai 


airplane, flying 105 miles an hour, w 
beaten in a cross-country race by five 
carrier pigeons, and tied by a sixth one. 
The distance was seventy miles and the 
ship started at the same time the pigeons 
were released. Possibly one great in- 
centive for the pigeons to hurry up was 
the knowledge that there was a good 
pigeon dinner waiting for them at the 
home roost. This suggests the thought 
that if some airplane designer is able to 
develop an airplane which will be hun- 
gry most of the time, we might see 
something really fast. 
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SPECIFICATIONS OF AMERICAN COMMERCIAL AIRPLANES 
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Ocean Airports of the Future and 



Landing Gear 

It is generally agreed that in the not far distant future, trans-oceanic air trans- 
port will be as common, as regular and as safe as transcontinental air travel is 
today, with continents linked together by fast aircraft lines just as cities are now. 


If the plans of the inventor ma- 
terialize, the oceans of the world 
may eventually be dotted with 
huge floating landing fields simi- 
lar to that pictured above, on 
which planes will land and take- 
off as easily as on terra firma. 

In spanning the Atlantic, for in- 
stance, it is planned to use 8 of 
these ocean air-ports, spaced 400 
miles apart, practically eliminat- 


ing the hazard that has claimed 
the lives of so many courageous 
trans-oceanic air pioneers. 

Thus wings and wheels will con- 
quer the water as they have con- 
quered the land — with the wheels 
Timken Bearing Equipped for 
sure landings, swift take-offs and 
attention-free dependability un- 
der all conditions. The Timken 
Roller Bearing Co., Canton, Ohio. 


timken ^bearings 
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FAMOUS FLIGHTS WITH THOMPSON VALVES 



(This advertisement is one of a series recoiling historic airplane 
flights in which Thompson Valves were used.) 

With the winners of the 

DOLE HONOLULU RACE 


On E of the most noted compe- 
titions in tlie history of aviation 
was the Dole Honolulu Race in 
1927. Starting from Oakland. Cali- 
fornia, eight daring planes set their 
course for the tiny island of 
Hawaii . . . 2400 miles over the 
Pacific. 

The successful landing of the 
winner, the “Woolaroc," 26 hours 
later in Honolulu, brought highest 
tribute from all the world ... to 
the navigating skill of the pilots, 
Arthur Goebel and W. V. Davis 
. . . and to the reliability of the 
"Woolaroc’s” Wright Whirlwind 
engine. 

Largely instrumental in the 
perfect performance of the motor 
were the 18 Thompson Valves that 



sturdily withstood terrific stresses 
and burning engine temperatures 
during the flight. 

The unvarying dependability of 
Thompson Valves in this and many 
other important flights has in- 
fluenced their adoption as standard 
equipment in today's finest Ameri- 
can airplane motors. 

THOMPSON PRODUCTS, 
INCORPORATED 

General Offices: Cleveland. Ohio, U. S. A. 
Eocto-ira.CLEVELAND and DETROIT 

^Thompson 

Wves 
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Packard-Diesel Powered Waco — 
Official Ship of the National Air Tour 



was selected as the official ship of the 
1930 National Air Tour. Piloted by 
Walter Lees and carrying Captain 
Ray Collins, Manager of the tour, 
this ship with its 
plant created • 
wherever the tou 


And why not? Here was a 225 H. P. 
engine carrying two men and their 
baggage at 100 miles an hour, unfail- 
ingly, day after day, over 4,935 miles 
of mountain, plain and desert at a 
fuel cost less than that required to drive 
a Ford car! Three-quarters of a cent 
a mile was the cost of the 437 gallons 


of furnace oil burned on the tour! 

Nor was economy the only feature. 
Its safety, too, was recognized by 
everyone as being a factor of first 
importance. The Waco’s tanks car- 
ried fire-safe fuel. 

Clean, unusually efficient at high 
altitudes ( Lees crossed Pike’s Peak 
at 17,000 feet, climbing rapidly) the 
Packard-Diesel powered Waco, while 
not competing in the tour contest, 
set a new standard for safety and 
economy on a flight which is recog- 
nized throughout the aviation world 
as a major test of reliability. 


PACKARD 

ASK THE MAN WHO OWNS ONE 
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"EVERY 
Airplane 
WE NOW 
BUILD IS 



FLOWN AWAY WITH 



PENNZOIL 


"The Best Motor Oil in the World " 




mvl* m^mor . 8 Y<^'l| h kno — the ^xtra 'power 

ii 


igiigjggmp: 

can, you can buy! 

THE PENNZOIL COMPANY ^===^ 

=,■=*■?=■ AIMS 


- 

HIGHEST QUALITY PENNSYLVANIA OIL 


Air Vi™ 0/ plant of the Kottono Aircra/t Corporation, Brirtoi, Pa. 

• - r 
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OVER THE MOUNTAINS 
WITH MAMER 




Every day a Ford tri-motored, all-metal plane 
soars over Seattle and Tacoma, circling up like a 
homing pigeon, above mountains and clouds to an 
altitude of 12,000 feet; then, heading eastward 
across the white and green crests of the Cascades, 
it flies in a bee-line for Spokane, through the 
golden sunlight of the Inland Empire. Within an 
hour it rolls gently to the landing-stage. 

Mamer Air Transport operates two Ford 4-AT 
transports over this air-line, each day winging 
across the mountains and over clouds smoothly 
and dependably. 

After a full year of operation the Mamer 
Transport Company reports: 

“To date we have not had one cent of mainte- 
nance cost as a result of wear and tear.” 

This is one reason why both operators and 
the flying public use Ford tri-motored, all-metal 
planes for commercial, private and military use. 

FORD MOTOR COMPANY 
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An Cnviable Record . . . Fot 


. years Kinnei 
raft motor market. During those two years Ki 
K-5 100H.P. (A) B- 




have flown 


C-5 210 H.P. 
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CERTIFIED PERFORMANCE 



Continental — 7-cylinder radial engine 
165 horsepower at 2000 r. p. m. 

Two engines entered in the Ford Tow- 
Two engines operated continuously al2100r.p. m. 

Two engines finished with perfect records 
Two engines without a single part replacement 
Two engines without a single adjustment 

— That’s Reliability 


(300 /Tilled 

5o /wwu 

Perfect Record In 
Ford Reliability Tour 

Throttles wide open— ships brushing the 
- tree tops — roaring down canyons— flash- 
ing through mountain passes— lining out 
across hot prairies, the 1930 Ford Reli- 
ability Tour actually was a speed contest, 
a gruelling test of engine stamina. A 
magnificent tribute to the aircraft indus- 
try that no engine forced its pilot down. 
Each night saw overworked engines 
nursed back to vigor. 

Continental entered the 1930 Ford Tour 
with two engines and finished their first 
reliability contest with a perfect score. 
Not once did either of these Contin- 
ental engines falter during 5000 miles of 
full-throttle flying. At better than 2100 
r. p. m. both completed the course with- 
out a part replacement or adjustment. Fifty 
racing hours without service other than 
fuel, oil and grease. Continental has again 
set a new standard of Reliability. 




oi ijLwfiria j ui 

Continental 
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inner, 
too , 

invests in precision 


I HE new Kinner B-5, 125 H.P. Aviation 
XMotor— like the 100 H.P. K-5 which will 
continue to be built — is equipped with a 
NORMA-HOFFMANN Precision Ball Bearing 
to carry the propeller thrust. 

The Kinner Airplane and Motor Corpora- 
tion ( Los Angeles, Calif.) — after its experience 
with PRECISION Bearings in hundreds of its 
earlier models operated for long periods in 
all kinds of flying service — endorses their 
performance and manifests its confidence in 
them by adopting them for its latest, more 
powerful model. 

Wherever failure would be costly — where- 
ever safety is essential— NORMA-HOFFMANN 



Bearings provide that extra factor of safety which 
is recommended by good business as well as by 
good engineering. Write for the Catalogs. Let our 
engineers work with yours. 



KVRNiA -HPFFM/INN BE/IRIN6S CPRPtf RATION ST/IMF9RD, C9NN., U.SJI. 



ONE THOUSAND 
S PECIALISTS 

at your command » * » » 



H EADQUARTER specialists and field experts are 
at your service, when you buy your electrical 
supplies from the General Electric Supply Cor- 
poration. 

You may need an illuminating engineer to design an 
installation of more productive lighting. You may de- 
sire the services of an expert as you motorize another 
part of your plant. You may want suggestions from a 
specialist when an unusual transformer job seems com- 
plex to your regular staff. You may require the services 


of an engineer to help you lay out your plant for more 
efficient handling of materials. 

The General Electric Supply Corporation, with whole- 
sale warehouses strategically located at more than 80 
points throughout the United States, make all of these 
specialized services quickly available to you. Important 
to you, also, is the assurance that you can depend on 
prompt delivery of General Electric equipment from 
the house nearest you. When you have a perplexing 
problem or an electrical need . . . write! 


Join m in the Cenernl Electric progr 





SUPPLY CORPORATION 


GENERAL OFFICES 


BRIDGEPORT, CONNECTICUT 
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“CORSAIRS” built here 



In the new Chance Vought plant at 
East Hartford “Corsairs” are mov- 
ing down the long assembly lines 
on their certain way to adventure 
with the United States Navy and 
Marine Corps. Sturdy ships, ready 
for every sort of flying service. 

ers . . . taking off from deck or cata- 


pult. To Mexico, China or South 
America. Into rough, mountainous 

Speeding business calls, taking 

iug trips. Adventure hound, these 
ships are built to stay' with the men 
who will fly them. The rugged stam- 
ina that marks the standard obser- 


vation plane of the Navy makes the 
“Corsair” an ideal ship for sport and 
business use. For speed, all around 
performance, easy handling and de- 
pendable ruggedness, the “Corsair" 
is at your service. CHANCE VOUGHT 
CORPORATION. East Hartford, 
Connecticut. Division of United 
Aircraft & Transport Corporation. 



CHANCE VOUGHT 


CORPORATION 



The One Metal That Flies Best- 

increases revenue— decreases maintenance 


Alcoa! 


5 K the weight of other 
structural metals. 

31 10 times the strength of 
wood. Tensile strength as 
high as55,000 lbs. persq. 
in. minimum guaranteed. 

5 Non -combustible — shat- 
ter and splinter-proof. 

ALCOA ALUMINUM! 




Aluminum 
— swells 


shrinks dead-load 
pay -load 


If the weight is in the plane itself, it cannot 
be in the pay-load. To increase pay-load, 
excess dead-weight must be stripped from 
the fuselage, wings and engine. And stripped 
without sacrifice of the strength and safety 
of these members. 

The light, strong Alloys of Alcoa Alumi- 
num provide a material for plane and engine 
construction that shrinks dead-load — 
swells pay-load. Any part to be built to a 
specified strength can be built lighter with 
these alloys. A part to be built to a 
specified weight can be built stronger by 
their use. 

The light, strong Alloys of Alcoa Alumi- 
num have both strength and light weight. 
14 as heavy as other structural metals 
— yet with a tensile strength as high as 
55,000 lbs. per sq. in. Alloys of Alcoa 


Aluminum, in the form of “ Alclad” sheet 
combine the strength and lightness of the 
strong alloys with the high corrosion resist- 
ance of pure aluminum. They are being 
used with success on seaplanes operating 
in the Tropics — the worst type of service 
from the standpoint of corrosion. 

The Alloys of Alcoa Aluminum are easy 
to fabricate. Being lighter, they are natu- 
rally much easier to handle in your shops. 
And because of their light weight, they 
will make your planes sell faster — more 
profitable for your customers to operate. 
For complete information on the applica- 
tion and fabrication of the light, strong 
alloys of Alcoa Aluminum for aircraft, 
address ALUMINUM COMPANY of 
AMERICA ; 2482 Oliver Building, PITTSBURGH, 
PENNSYLVANIA. 


■ ALCOA ALUMINUM 
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Quincy design is of such a character that Quincy 
operation is noticeably quiet — so quiet that you 
realize at once that here is perfection. 


And that realization is confirmed and re-confirmed 
throughout the whole long life of the compressor; 
for high efficiency and low maintenance cost extend 
far beyond your fondest expectations. That is 
why the Quincy warrant of absolute satisfaction is 
unlimited. 


For paint and dope spraying, operating pneumatic 
tools and lifts, for spray cleaning engines, blowing 
out gas and oil lines, inflating tires — get a Quincy 
for real economy. 

Write for complete information, or send the 
coupon at right. 

QUINCY COMPRESSOR CO.. 

SERVICE AND SALES 

Atlanta, Ga. Kansas City, Mo. 

Birmingham, Ala. Memphis Tenn. 

Boston, Mass. Newark N J 

Chicago, III. NewOrlwnsLa 

Cincinnati, Ohio Ne ' v Urlcanl1 ' La - 

Cleveland, Ohio s «- Louis, Mo. 

Davenport, la. Waco, Texas 

Detroit, Mich. Washington, D. C. 

IS 

fcUINCY 

Compressors 

208 Maine St., Quincy, Illinois 
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Now Aviation, too, 
has gone ” Duplate 


' I 'H E priceless assurance of greater safety brought to motordom by the 
1 laminated glasses of the Duplate Corporation, is readily available 
in the field of aviation. The Duplate Corporation offers three types of 
non-shatter glass — Duplate, Duo-lite and Aerolite — all laminated by the 
exclusive Creighton process which insures permanent lamination with 
better visibility. Available in a wide range of thicknesses and weights to 
meet your every requirement, these non-shatter glasses may be procured 
promptly through warehouses of the Pittsburgh Plate Glass Company, 
located in leading cities. Write for com- 
plete information about these safer glasses 
for aviation, including special bent lami- 
nated glass. Duplate Corporation, Grant 
Building, Pittsburgh, Pa. 

O N 


GRANT BUILDING, PITTSBURGH, PA. 
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AGAIN WRIGHT SETS THE PACE 
OF FRYING PROGRESS! 



A GAIN this year, as in every year since the 
first flights, Aviation's progress was led 
L and paced by pilots who chose Wright 
engines to do the deeds that none had done 
before. 

A year ago Byrd and his men flew to the South 
Pole . . . over it . . . around it and back. 1600 
miles over stark Antarctica behind a "Cyclone” 
and two "Whirlwind” engines! 

With the same "Whirlwinds” that drove him 
across the Pacific and thence to England, 
Kingsford-Smith later conquered the Atlantic 
westward. And these Wright engines had flown 
over 800 hours before he hopped off from 
Ireland. 

The Hunter Brothers flew non-stop for over 3 
weeks — or a distance equal to twice around the 
world — behind their new "Whirlwind 300.” 
Hawks streaked across America behind his 
“Whirlwind 300” flying for less than half a day. 
He reached 260 m.p.h. at times and averaged 215 
m.p.h.! Later he leaped from Detroit to New 
York at over 4 miles a minute. 

At the Chicago Races Wright engines won $79 
out of every $100 they competed for. In the 
National Air Tour they won 6 of the 7 top places. 
Such feats as these build public faith in flying, 
and Aviation’s stride ahead is set by what Wright 
is doing and plans to do! 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON, NEW JERSEY 
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T here are two healthy reasons why Quaker State 
Aero Oil stands up longer and gives smoother, 
sweeter lubrication than any other oil produced. 

Reason 1. There's an extra quart in every gallon 
of Quaker State — a full quart more of heat-fighting, 
friction -soothing lubrication than you get in any 
gallon of ordinary oil. 

For ordinary refining leaves in every gallon of oil 
one quart or more of material that is of little or no 
value in the lubrication of an airplane motor. One 
quart that, as far as lubrication goes, is waste. 



QUAKER STATE OIL REFINING CO., OIL CITY, PA 


But Quaker State Aero Oil is not refined in the 
ordinary way. It is super-refined, carried a step 
further by an exclusive process that removes the quart 
of waste. In its place you get a quart of the finest 
lubricant — four full quarts of lubricant to every gallon 
of Quaker State. So you really get an extra quart. 

Reason 2. Every gallon of Quaker State Aero Oil 
is made from 100% pure Pennsylvania Grade Crude 
Oil — the finest “base” an aero oil can have. 

Try Quaker State Aero Oil. Give it hours in the air 
that would reduce ordinary oil to uselessness. Then 
look at it. You’ll find that it’s still good lubrication 
— lubrication that will keep a motor purring in con- 
tentment, working its smoothest. You’ll know that 
you’ve found in Quaker State the finest airplane 
lubricant the industry knows. 

Quaker State 


AERO OIL 

Get that extra quart in every gallon 
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in the 

•JACOBS MOTOR 

The Jacobs 140 is a Quality Engine — designed and 
built for smoother power — dependable service and longer 
life. Pilots have acclaimed it the smoothest motor they 
have ever flown. Motors in service have flown 800 hours 
with not a replacement Made of the finest heat-treated 
alloy steel and aluminum, each part is precision tested 
for minute accuracy. Simple in design, all adjustable 
parts are visible and accessible for instant adjustment 
140 to 160 of the most responsive and reliable horse- 
power you have ever throttled. Standard on theWaco 140. 

2 Cyl. Jacobs " Midget ” 20-25 H.P. 

3 Cyl Jacobs "50” 50-60 H.P. 

7 Cyl. Jacobs "140” 140-160 H.P. 


•Jacobs Aircraft Engine Co. 


CENTRAL AIRPORT 

CAMDEN, NEW JERSEY 
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“The 'Question Mark' 
must be fueled with 
Stanavo Aviation Gasoline'' 




ABOVE is the order issued by Dieudonne Coste before the start 
of his American good-will tour. It is significant that Captain Coste, 
noted for his meticulous care in preparing for his flights, should 
demand this proved fuel. 

Proved fuel; proved by actual flight tests under all climatic con- 
ditions; proved by his own flying achievements. 

Captain Coste used Stanavo in his flight from Paris to Manchuria 
— a world’s distance record. He used it in his non-stop flight from 
Paris to New York — and succeeded where so many failed. Stanavo 
again was used in the flight to Dallas and his good-will tour. 

Just as experienced pilots specify Stanavo Aviation Gasoline, so, 
too, do leading transport lines the world over. You, also, will find 
Stanavo meets your most exacting requirements for aviation gasoline. 



STANAVO 

AVIATION GASOLINE 

STANAVO SPECIFICATION BOARD, Inc. 


Organized and maintained by 
Standard Oil Company (Indiana) 
910 S. Michigan Ave., Chicago 


Standard Oil Company of New Je 
26 Broadway, New York City 



vvMmr?; • 
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ERFECT 

• • • tkejj scuj ! 


COSTE 

AND 

BELLONTE, 
FRENCH 
FLYERS, 
FIRST TO 
COMPLETE 
PARIS TO 
NEW YORK 
FLIGHT 


■a**?™ to • 

'Com m i ssl n o ne ^ 0 ^ complimented 

,°n the new norS particular! yfffflto 
over which 

it 3,55 r_ r '' k- 


hver whicT xunway 

... ... 


“Perfect,” was Coste's simple but sincere and forceful tribute Tc 
the new runway at the Omaha Municipal Airport. It represents con- 
clusive approval of the Gilmore method of surfacing and the use of 
Gilmore Special Asphaltic Airport Oils, by a flyer who has touched 
the airports of the world. 

Gilmore has attained national recognition for the economical 
surfacing of safe and profitable airports. Submit your problems to 
Gilmore Oil Company, Ltd., 2423 East 28th Street, Los Angeles, Calif. 
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ANOTHER PARKS TRAINED STUDENT MAKES 


The Story of 
George J. Gruen 




Parks training increases his 
pay from $240 to $827 


We don't say that every Parks graduate gets a check tike this monthly. 
We do say that the chances are better than in many 
professions and trades 



George Gruen was not an "exceptional” 
student in fact it was perseverance rather 
than "spark” that put him over. He is 
a splendid example of the kind of train- 
ing a man gets at Parks. And he is, also, 
a splendid example of the kind of a job 
a Parks-trained man is fitted to fill. 

Bring the right kind of ambition with 
you to Parks — make up your mind to 
work hard — spend every minute of the 
day on the job — and you’ll leave this 
institution better equipped to makegood 
money than the same amount of time 
spent elsewhere can possibly offer you. 


Three years ago George Gruen was a musician earning approximately 
S6o per week. Today, he owns a fine home in a St. Louis suburb. 


PARKS AIR COLLEGE 

World's Finest Flying School 
DIVISION OF DETROIT AIRCRAFT CORPORATION 
1 1 83 Parks Airport 

EAST ST. LOUIS ILLINOIS 



.. COUPON . . 

PARKS AIR COLLEGE, 

1 1183 PaAs Airport, Eait St. Louli, III. 

Without coil or obligation to me, 
plan, mall you, lllu.tr.t.d catalog. 

|p 

City Slat. 

£~-o 



32 


AVIATION 


Even a Small Port with Limited Lunds 
Can Have Tarmac Runways 


M ANY a port operator might take a lesson from the 
way in which a surfaced runway was obtained at 
the 42-acre Rodgers Field, near Pittsburgh (U. S. Army 
intermediate airdrome for the training of reserve pilots.) 
The authorities were determined to have treated sur- 
faces on the field, to keep it in operation through, the 
year, in all weather. 

Limited funds were not allowed to stand in the way. 
Cinders obtained from a nearby power station were 
used as the aggregate. Tarmac was applied and 
the surface compacted by rolling. Costs were low; 
work was speedy. Today the field has a dustless, mud- 


less runway and taxi strip. Skidproof, resilient on 
landing, and in service no matter what the weather. 
Although cinders were used in this case, Tarmac will 
work as well with the local aggregates which are most 
economical in your district . . . gravel, stone or slag. 
We will be glad to give you detailed information on the 
costs and methods of treatment in airport paving. Write. 

AMERICAN TAR PRODUCTS COMPANY 

General Offices ■ PITTSBURGH, PA. 

New England Division: Tar Products Corp., Providence, R. I. 
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At every large airport, you will find 
the more modern planes equipped 
with Armor-Lite scatter-proof glass. 

Armor-Lite is an improved safety 
glass that provides increased pro- 
tection and visibility with decreased 
weight. 

5 Ply Armor-Lite weighs five to 
ten ounces per square foot less than 
3 ply sheet drawn or polished 
plate . . . Featherweight Armor- 


Lite weighs only twenty-four 
ounces to the square foot 

The installation of Armor-Lite 
increases the sales appeal of air- 
crafts and gives transport companies 
and flying schools an added adver- 
tising feature. 

No safety glass made excels Ar- 
mor-Lite in quality, visibility or 
strength. . . Write for our book- 
let .. . Address 


AMERICAN WINDOW GLASS 


WORLD’S LARGEST PRODUCER 


CO. 


PITTSBURGH, 


OF WINDOW GLASS 

PENNA. 




34 


AVIATION 
November. 1930 



You can make 

decision 


and add 40% to 60% 
longer life to your motor’ 


If you were asked to decide 
between 40% to 60% more 
hours of equally safe flying be- 
fore an expensive overhaul, as 
against present safe operating 
life, naturally you would choose 
the longer period. 

If you were told that on your 
answer depended two or even 
three more years of motor life 
before replacing, that would be 
easy to decide. 

• Now to get down to business, 
these are the two questions 
which face you when you have 
finished reading this advertise- 

With the introduction of the 
new CONOCO Aero Germoil a 
few weeks ago, it was explained 
how this extraordinary oil could 
effect many worth-while econo- 
mies in your motor investment, 
at the same time decreasing 


We will repeat these reasons 
for the benefit of readers who 
overlooked our original an- 
nouncement. 

CONOCO Aero Germoil 
brings to flying motors the 
exclusive properties of Pene- 
trative Lubricity. These prop- 
erties are a direct result of the 
CONOCO-owned Germ Process. 
Their value is reflected in the 
uncommon ability to penetrate 
and combine with metal sur- 
faces, depositing there a cling- 
ing, tenacious film. This film 
not only provides effective pro- 
tection against friction while 
the motor is in operation; it 
remains a part of the metal 
surface to furnish instant lubri- 
cation when the motor is started 
after an idle period. Motor 


film. In emergencies, such as 
when an oil line is broken, this 
film minimizes wear and assists 
continued operation until re- 
pairs can be made. 

Certainly you recognize the 
value of this new lubricant 
with metal-penetrating ability. 
There is no mystery about the 
CONOCO Germ Process, 
except that it is exclusive to 
CONOCO oils. Under the 
Germ Process patents, CONOCO 
adds to a premium dewaxed 
paraffin base oil, precious oily 
essences which all other mineral 
oils lack. Thus, we have an oil 
which reduces friction to a de- 
gree not approached in other 
oils. It is an oil with a remark- 
able affinity for metal so that 
“dry” working parts are never 
found in a motor lubricated by 
it, no matter how long idle, or 
how hot the operating condition. 

Since 40% to 60% of all 
motor wear occurs during the 
first few minutes of starting, 
this Aero Germoil is the only 
oil with which you can hope 
to add hours to motor life, and 
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A YACHT THAT HAS WINGS 

THE WORLD’S FIRST FLYING YACHT TENDER 

ISA SIKORSKY “S-39” 



Col. Edward A. Deeds, New 
York financier, has a Sikorsky 
“S-39” Amphibion on the deck 
of his new yacht, Lotosland, 
which enables him to save many 
hours commuting to and from his 
Wall Street offices. This com- 
fortable five-place cabin plane is 
believed to be the first “flying 
yacht tender.” 

Last summer Col. Deeds lived 
on the Lotosland much of the 
time and while cruising on Long 
Island Sound as far east as New- 
port was never more than an 
hour or two from his business and 
home in New York. 

The “S-39,” powered with a 


300-horsepower Wasp Junior en- 
gine, has a top speed of 122 miles 
an hour and a cruising speed of 
100 miles an hour. A V-bottom 
all-metal hull gives it seaworthi- 
ness and the use of the tail wheel 
as a rudder makes it easy to 
handle when taxiing on water. 



Shown above is the "S- 39 " tw/A wheels down , 
ready Jor beach or field. Other Sikorsky 
Amphibians are the to-piace "S-jS," the 16 - 



The plane is lashed to the upper 
deck of the yacht just aft of the 
funnel and lowered over the side 
with a boom. 

The Lotosland is a 206-foot 
Diesel yacht, built this year and 
equipped with every convenience. 
Col. Deeds selected the “S-39” 
for a tender because of its speed, 
safety and comfort, but particu- 
larly because being an amphibion 
a touch of the hydraulic control 
lever converts it from a seaplane 
to a land plane. 

For details write the Sikorsky 
Aviation Corporation, division of 
United Aircraft and Transport 
Corporation, Bridgeport, Conn. 


FOB ALTITUDE WITH LOAD 


SIKOKSKY AMPHIBION 
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PENNSYLVANIA 

MOTOR OIL/ 

RICHLUBE is approved by every major aircraft 
engine manufacturer in the United States 

W E repeat— RICHLUBE is 100% Pure PENNSYL- 
VANIA! Do not confuse it with "western” oils or 
"eastern” oils — it is a pure, unblended product — produced and 
refined in Pennsylvania from the finest Pennsylvania crude. 
RICHLUBE Aviation Oil is the great running mate of 
Richfield Gasoline — every bit as good an oil as this record- 
breaking gasoline that is known to flyers everywhere. 

To insure the very highest quality and uniformity possible, 
Richfield operates its own refinery in the heart of the Penn- 
sylvania crude district where it can watch and test the quality 
in process to make sure that every drop is fine enough to 
to carry the RICHLUBE labeL 

RICHLUBE has proved its quality in many of the year’s 
outstanding aviation achievements. It is used in daily service 
by leading air transport lines of the country! 

Try RICHLUBE in your crankcase — it is guaranteed 100% 
Pure PENNSYLVANIA— there’s none finer at any price! 
Available at important airports both 
East and West of the Mississippi river. 


RICHLUBE 


100% PURE 


PENNSYLVANIA 


MOTOR OIL 
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REDUCTION GEAR DRIVE 

FOR SLOWER 
PROPELLER SPEEDS 

IN THE interest of increased aircraft op- 
erating efficiency it is often desirable to use 
geared engines. This for several reasons. 
The employment of a reduction gear secures 
better propeller efficiency by reducing the 
speed of the propeller. Further, on air 
transport ships the practise adds to passen- 
ger comfort by reducing propeller noise. 

Pratt & Whitney Reduction Gears reduce 
propeller speeds to one-half the crankshaft 
speed. The gearing is enclosed in the nose 
of the engine. It is assembled as a unit, 
which permits its removal from the engine 
without disturbing its adjustment. 

The Pratt & Whitney Aircraft Co. are 
pioneers in this country in the use of re- 
duction gears for radial air-cooled engines 
— both military and commercial. Based on 
this pioneer work more and more geared 
Pratt & Whitney engines are being used. 

o 

PRATT $ WHITNEY AIRCRAFT CO. 

EAST HARTFORD . . . CONNECTICUT 

Division oj United Aircraft & Transport Corporation 
Manufactured in Canada by Canadian Pratt & Whitney Air- 
craft Co., Ltd.. Longueuil, Quebec; in Continental Europe by 
Bavarian Motor Works, Munich; in Japan by Nakajima Air- 
craft Works, Tokyo. 



Wasp l Hornet 

Lnginej— 




The New High Cycle Twins for 
in Airplane Assembly 


SCREWDRIVER 


S MALL in size, light in weight, powerful in opera- 
tion. the new Black & Decker- Van Dorn High 
Cycle Twins are designed to do their work with 
great ease and speed, even in close quarters. Small 
body diameters and rounded exterior surfaces fit 
the tools to the hand and afford the operator easy 
grasp in any position. With them your operators 

The High Cycle Screwdriver has an adjustable 
friction clutch which drives the screw "flush” 
and releases immediately without danger of marring 
the screwhead or surrounding surface. Driving ten- 
sion can be conveniently set with the knurled 
thumb screw on the gear case. When necessary, the 


bit can be given an extra turn by a mere pressure 
of the finger on the clutch control. In addition, this 
screwdriver has a positive clutch which allows the 
spindle to remain idle for finding slot in screw, and 
immediately engages the bit when pressure is 
exerted. This new unit is ideal for the many light 
screwdriving applications inairplane assembly work. 

The drill is fitted with a %j" key operated chuck 
with key, and a 4 conductor cable without plug. 
Like its companion, the screwdriver, it has all the 
features found in the other tools of the High Cycle 
line including the new squirrel-cage type motor, 
with welded copper bar rotor, operating on 180 
cycle current. This drill is particularly applicable 
to the requirements of the aeronautical industry. 

iblng the complete Black & Decker- Van Dorn H igh Cycle line 



The Black & Decker Mfg. Co. 

The Van Dorn Electric Tool Co. 

TOWSON, MD. U. S. A. 


Slough, Bucks., England Toronto, Ontario, Canada 
Sydney, Australia 


BLACK & DECKER - VAN DORN 
Towson. Maryland 

complete line of Black A Decker-Van Dorn High Cycle 1 

Firm 

Name 
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c jgam BELLANCA WINS 

among the single and twin engine 
CABIN PLANES 
in the National Air Tour 


R EPEATING its performance of last year, the 
• Bellanca Pacemaker again confirmed its reputation by 
defeating all cabin planes except two trimotors, in the 
National Air Tour. The 4,900-mile course led through 
varied flying conditions, over the plains of Western 
Canada, the rugged American Northwest, sections of the 
Rocky Mountains, and the great Middle West. This 
cross-country speed and efficiency contest was well cal- 
culated to determine which make of airplane is superior 
to the others of its class or type ! 

In reporting die, results of this year's Tour, an aero- 
nautical critic of The New York Times stated: "Several 
surprises were evident from the final scores according to 
the officials who designed the formula. Chief among 
them was George Haldeman in the Bellanca, who led all 
the cabin planes to the tape with the exception of the 
two Ford entries." (The winning Fords, of course, were 


trimotors, with only two of their engines counted against 
them in the efficiency formula.) "Haldeman, . . . 
carrying a load in excess of the empty weight of his ship, 
performed a remarkable feat in averaging 139.1 miles 
an hour." The second Bellanca was close behind him. 

To carry a useful load of 2,310 lbs. in an airplane 
which, empty, weighs only 2,290 lbs., powered with a 
300 h.p. engine, at an average speed of 139.1 miles an 
hour over the 4,900-mile course of the National Air 
Tour — to land on and take off with such a load from air- 
ports of all sizes at all elevations up to 6,150 ft. — to 
attain at times an altitude of 1,500 ft. in clearing moun- 
tains and riding favorable winds — is an accomplishment 
that speaks for itself. Reduce these facts to terms of an 
airplane's earning capacity in business, and you have the 
reason for Bellanca success among all classes of owners. 


BELLANCA AIRCRAFT CORPORATION 
New Castle, Delaware 
New York Office: Chrysler Building 




rail 4 Whitney. 



BELLANCA V 




BAKELITE MOLDED AGAIN PROVES SUPERIOR 
FOR AIRPLANE WORK 


When onother form of insulation wos used for con- 
tact blocks, difficulty was experienced in securing 

tions were required to complete each block. 
Through changing to Bakelite Molded o superior 

Each Bakelite Molded block is completed in o 
single operation, with all of the countersunk screw 
and terminal post holes accurately formed and 
positioned. The block comes from the mold with 


facts make this material exceptionally suitable for 
insulating the electrical equipment of aircraft, 
anufacturers are invited to enlist the coopero- 
of Bakelite Engineering Service. Write for 
t 59M, "Bakelite Molded". 

CHICAGO OFFICE, 635 West 22nd Street 


Bookie 

BAKELITE CORPORATION, 247 Park Avenue, New York. 

BAKELITE CORPORATION OF CANADA. LIMITED. 163 



THE MATERIAL OF A THOUSAND USES 
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EIGHT MILES 


Inlfl <§lnl 

m THE 

SKY 


I IEUTENANT Apollo Soucek, U. S. Navy Aviator 
A established world’s new altitude record of 43,166 
feet on June 4th, 1930 with Wright Apache plane 
powered with Pratt & Whitney “Wasp” Engine . . . 
lubricated with 

©UILIPPI&DPIE ©OIL If© 

Lt. Soucek reports . . . “As far as the engine in the 
Apaehe is concerned, it worked perfectly on this record 
flight ... A High Grade Gulf Oil Called GOLF PRIDE 
was used for lubrication.” 

Lubricate your aircraft, motor car or motor boat with 

©UILFPIRIDE ©OIL 

America’s Finest Lubricating Oil for Automobile , 
Motor Boat and Aircraft Engines. 


<&UIF IREFDINIDINI^ COMPAQ 




Lt. APOLLO SOUCEK, U.S.N. 
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PRIVATEER! 


LOWEST PRICED AMPHIBION IN THE WORLD 


<T C Q /\ /N GOVERNMENT 

J J^O V V APPROVED 




GARDEN CITY NEW YORK 
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BETHLEHEM 

“AIRPLANE QUALITY" STEELS and FORGINGS 
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>r information on any airport li 3 htin 3 p.oblc 

AIRPORT LIGHTING DIVISION 

c Dlitributor for AGA, B. B. T. and Sparry Airpo 


1000 mm. 180“ DIOPTRIC, ARC 
LANDING FIELD FLOODLIGHT 


Etusaa 


SPERRY-AGA 

EQUIPMENT 

FOR 

MODERN 

AIRPORTS 


AMERICAN GAS ACCUMULATOR CO. 

ELIZABETH, NEW JERSEY 
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Typifies Modern 
Business Efficiency 


This 


H EYW0C0E0U I PPED 

WARN E^-JVlonocoupe 



Modern business calls for speed, economy and efficiency and 
this is typified in the smart Monocoupe selected by Berry 
Bros. Inc., for the use of T. B. Colby, manager of their 
aviation division. 

Powered by a Warner 110 H. P. engine, and Heywood 
Starter equipped, this plane gives Mr. Colby the ultimate 
in modern transportation. 

The modern aircraft like the modem motor car must offer 
to the prospective owner every possible modem accessory. 

Manufacturers are realizing more and more that the 
Heywood Starter offers a satisfaction in starting conven- 
ience, safety and dependability which is extremely attrac- 
tive to the .purchaser of a plane. 


SKY SPECIALTIES CORPORATION 

3651 Hart Avenue Detroit, Michigan 
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Dependable Exides aid 




R ADIO and lights. Two vital factors in 
. avigation that must have a dependable 
of electric power. And the Exide Battery is I 
especially to supply ample current steadily, ecor 
ically, reliably. 

Light in weight, designed so that the electrolyte will 
not spill, Exide Batteries have proven their worth to 
pilots in millions of miles of flying . . . under all 
conditions encountered by any type of aircraft. 


Write for information 
on the many types of 
Exide Aircraft Batteries 

and their varied applica- AIRCRAFT 

dons. No obligation. 

BATTERIES 


Exibe 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries o] Canada, Limited , Toront; 
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Eye 

Inspection... 


Routine inspection such as every airplane is 
given is unusually easy for owners and operators 
of Fairchild KR Biplanes. All bearings are 
quickly accessible through windows, and Zerk 
fittings are used wherever possible to make lubri- 
cation speedy and certain. Bearing areas are 
generous. Other parts customarily inspected are 
likewise quickly seen through windows. Gas and 
oil tanks are speedily filled, the oil filler cap 
being reached through a door in the engine ci ’ 


■ng. 


This 


in fou 


which can be removed in a few minutes without 
disturbing the others. 

Spelt facilitation of inspection, service and 

First, it reduces maintenance time and expense. 
Second, by making inspection as easy as possible 
it has a psychological effect, promoting regularity 
and thoroughness on the part of those responsible 
for this work. There is no excuse for letting 
anything go unseen. “The eyes have it.” It is a 
joy to go over these ships. 

So well arc they constructed, using such strong 
but light materials, that replacements are re- 
duced to a minimum. The ships stand the gaff 
of hard landings, of day in and day out training, 
sport and taxi work. Day after day the eyes of 
the pilot and mechanics see that all is well. 
Gas, oil, grease — these are the principal items of 
Fairchild maintenance between the fixed periods 
of engine overhaul. To the busy commercial 
operator Fairchild offers less time in the shop, 
more time in the air; in other words, superior 
economy and reliabilitv. Write for complete 
details of these two remarkahle Fairchild KR 
Biplanes. 


FAIRCHILD 

AIRPLANES 


FAIRCHILD KR-34 A.T.C. 162 THREE PLACE 

Fairchild Oleo landing gear, dual ^(mUolTand adhTsmb^pUcli 
metal propeller are all standard equipment. Other items of 
standard equipment: air-speed indicator, compass, altimeter 
gasoline gauge, tachometer, booster magneto, oil pressure and 




HANGARS . . . need this sure protection 
against fire, rot, corrosion and weather 
. . . build them with TRANSITE* 


TVJOFS and walls of Transite 







NEVER BEFORE ATTAINED... 


There has been considerable discussion of the 
effect of Air Wheels on the use of Aerol Landing 
Struts. The Cleveland Pneumatic Tool Com- 
pany has recommended the use of both in com- 
bination ever since the Airwheel be- 
came a proven unit. 

Support of this recommendation is 
found in the experience of the Good- 
year Tire and Rubber Company, 
which uses a Challenger Robin and a 
Fokker Super-Universal in testing and 
demonstrating Airwheels and Airwheel 
brakes. 

Both of these ships are equipped with 
Aerol Struts and Airwheels and give 
about as near perfect landing as 


The combination of the Airwheel and the Aerol 
Strut makes it practically impossible to make a 
poor landing, as the ships stay on the ground 
under every landing and taxiing condition con- 
ceivable. 

Such a combination should be ex- 
tremely favored by airplane manu- 
facturers and users, as it provides a 
safety feature never before attained, 
together with slower landings and 
smoother taxiing under all conditions, 
and is an important factor in the 
maintenance and up-keep of the ship. 

of Aerol Strut 
for every airplane. Aerol Struts are 
manufactured by The Cleveland Pneu- 
matic Tool Company, Cleveland, Ohio. 
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‘Every Man 
concerned with production 

should read it ” 


. says a prominent production engineer 


PARKE R'KALON ettardened Self-tapping Screws 





are standard IGNITION equipment 
on these engines and many others 


SCINTILLA 

AIRCRAFT MAGNETOS 


DEPENDABILITY 
SIMPLICITY 
ACCESSI BILITY 
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\Sct0a6,J 

Warn e r "Scarab' Engines 


Captures first place for 
Great Lakes Trophy on 
National Reliability Tour 
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THE LONGEST FORWARD STEP IN MOTOR OIL 

ifanea} 

SOCONY MOTOR OIL 


Perfected . . . proved . . . 
in every way 

T HIS is an announcement so important to 
every aviator that we put aside all tech- 
nical language and tell it to you in the sim- 
plest words. 

We have produced the New Socony Motor 
Oil which gives you — to a greater degree than 
any other — what you want and should have in 
a motor oil . . . full lubricating value. 



3. Easy Starting in Coldest Weather. 
Selected Paraffin Base oil . . . completely de-waxed. More 


In the new Socony Motor Oil "full lubri- 
cating value” means something more than it 
ever has meant before. For we have perfected 
and proved for you not just one or two but 
every characteristic a motor oil should have. 

Here are five reasons for changing today to 
the New Socony Motor Oil: 



STANDARD OIL COMPANY OF NEW YORK 



Cooking the 'broth "this way costs more 
. . . but see the results f 


CAREFULLY the "cooks” tend their 
cauldrons of seething metal. One scans 
his "broth” with practiced eye... and 
adds more of this, or of that. Another 
dips a sample for testing. Each bub- 
bling potful is painstakingly watched, 
"seasoned”, tested . . . clear through to 
the final pouring. 

Talk to a Roebling steel man and he 
will tell you that this exceptionally close 
control of the melt is made possible 


through using only small open-hearth 
furnaces. That making steel this way costs 
more . . . but a consistendy higher grade, 
unvarying product results. 

It is this old-fashioned thoroughness . . . 
coupled with modern production meth- 
ods . . . that makes Roebling Aircraft 
Wire, Strand and Cord, what it is! 
JOHN A. ROEBLING'S SONS COMPANY 
WIRE . WIRE ROPE . WELDING WIRE 
COPPER & INSULATED WIRES & CABLES 
TRENTON, N.J. Branches in Principal Cities 


ROEBLING WIRE AIRCRAFT PRODUCTS 
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PRATT & WHITNEY AIRCRAFT CO. 


THE GLENN L. MARTIN CO. 


WRIGHT AERONAUTICAL CO. 


CURTISS FLYING FIELDS 


mm 

m 


CENTRAL AIRPORT 


ROOSEVELT FIELD 


Public safety at airports is a 
major problem today. Air- 
port operators who are 
awake to this problem are 
taking immediate steps topro- 
vide adequate protection. 
For handling crowds, pro- 
tecting the ships and control- 
ling the field, Anchor Fences 
are the greatest aid. Anchor 
Fences are protecting some 
of the most important air ter- 
minals in the country today. 
The demand for this Anchor 
Fence protection made pos- 
sible the establishment of the 
Anchor Airport Sales Divi- 
sion. This special Airport 
service is available to all 
Airport operators through- 
out the country 


CHOR. FENCED 

F0R SAFETY 


AVIATION 
November, 1930 


57 



National Air 


which has 


AGAIN... 


WACO Demonstrates Its 
Matchless Performance by 

the FASTEST V^speed 
the QUICKESTV'take-off 
the SHORTEST Vlanding 


of all aircraft entered in this year’s 
National Air Tour 
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Right — Ceiling pro- 
jector and alidade Jor 
determining ceiling 
height. 

DAYLIGHT 

LANDINGS 

24 hours a day 


W HAT a lighthouse is to a seaman, airway and airport lighting 
is to the night flier — they guide him along his course, show 
him a haven out of the dark, finally helping him to a safe landing. 
And with Westinghouse equipment this airway lighting will be 
trouble-free, and this airport lighting glare-free — it will give day- 
light landings 24 hours a day. 

Even though your field is on a main airway, fliers cannot safely 
land at night without light. Give them Westinghouse lighting 
for safe landings. Have the name of your port appear with the 
highest rating. 

Call in an airport lighting specialist from the Westinghouse office 
near you, and have him plan a flexible system of lighting — a sys- 
tem you can progressively and economically expand in the future. 


BEACONS 

FLOODLIGHTING PROJECTORS 
WIND-DIRECTION INDICATORS 
CEILING PROJECTORS 
ON-COURSE LIGHTS 
ALIDADES 

FLUSH-TYPE MARKER LIGHTS 
DIRECTIONAL BEACONS 
OBSTRUCTION LIGHTS 
LANDING FIELD PROJECTORS 

UNDERGROUND CABLE 

HANGAR LIGHTING EQUIPMENT 

REGULATORS 

TIME SWITCHES 

ISOLATING TRANSFORMERS 

SWITCHES 

MOTORS 


Westinghouse Lighting Specialists will help you plan an effective lighting system 


Westinghouse 

TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B 
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^^Jince its formation 
more than ten years ago 
RCA has consistently main- 
tained undisputed leadership 
in the field of radio commu- 
nication equipment. Its as- 
sured position in this field is 
directly traceable to public 
confidence inspired by sound 
engineering and backed by 
a responsible organization. 
RCA especially solicits the 
confidence and good-will of 
everyone in every branch of 
aeronautics. 

RADIOMARINE 
CORPORATION 
OF AMERICA 


«« Broad St. New York 



kx A 
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Veteran Flyer 


Thousands of veteran flyers have come to 
accept the Zapon guarantee of absolute de- 
pendability as final. Manufacturers, after 
exhaustive tests, are repeatedly giving first 
preference to Zapon. 

Clear Nitrate Aeroplane Dopes 
Semi Pigmented Aeroplane Dopes 
Gloss Pigmented Aeroplane Dopes 

These Zapon products are made by Zapon 
with a full understanding of the importance 
of safety in the air. As a result constant 
laboratory tests of the most exacting nature 
leave absolutely nothing to chance. 

Also Thinners, Lacquer Enamels 
and Lacquer Primers 

( Today a majority of the finest cabins are upholstered in I 
Zapon Cloth because of its extreme durability in vivid I 
coloring and charming patterns. For 47 -years its supe- I 
riority has continued unchallenged. | 

THE ZAPON COMPANY 

STAMFORD, CONN. 


Ask the 
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BOEING- 

TRAINED 

Pilots 

know more than just 

"How to Fly" 


UNIVERSAL 

FACILITIES 


Employers— and the 

flying public — are demanding pilots, men who 
know planes and engines intimately, men thor- 
oughly grounded in meteorology, avigation 
and radio, who can fly by instruments, at 
night, and in bad weather.-Men who know the 
"Why" of flying, as well as the "How." 

As pilots like that are developed, aviation 
itself will develop. That is why the Boeing Sys- 
tem — division of the United Aircraft & Trans- 
port Corporation — established the Boeing 
School of Aeronautics and spared no expense 
to make it the nation's best equipped flying 
school. Fifteen instructors . . . $100,000 worth 
of training planes. A Boeing diploma "means 
more." 

The coupon below is an opportunity to get 
facts about this internationally known "Univer- 
sity of the Air." Mail it today! 

New classes start January 5, 193 1 


BOEING 

SCHOOL OF AERONAUTICS 






T HE Govro-Nelson shop holds 
an enviable reputation with 
leading manufacturers of air- 




variety 

by Go\.«-*,vwwm 
and small quant 
dustry’s leading i 
You, too, will 
utmost from Gi 
any aircraft ei 


4 ^ 


Specialists in 
Machining of Air- 
craft Engine Parts 
1931 ANTOINETTE, DETROIT, MICH. 


GOVRONELSON 
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EVERY DAY ADDS 25,000 MILES 

to the Boeing mail-plane recor d! 



Nineteen of the twenty-four put into service three 
years ago are still on the job seven days a week. 
The real cost of an airplane is the cost per hour of 
its flying life. 


pS 


The price of the 40-B4 (Hornet-powered) has just 
been reduced to $22,500. Planes are completely 
equipped— no extras to buy . . . Ask for detailed 


BOEING 

AIRPLANE COMPANY 

SEATTLE, WASH. 


3ifi353: 


40-B4s ARE AVAILABLE FOR 



62 


A NEW TYPE 
AIRCRAFT RECEIVER 



StromfcrfCfflrisom 



wakiun OTAi«nine.. 
FOUNDRY & SUPPLY COL 


istisr 

fsasBsnnsf 

D 

Don’t Crack p Good Take Up 
Don’t Peel £ Good Fill 

Don’t Rot S Easy to Apply 



manufacturers. Ask for our quotations, whether for I 
or small quantities. 

Contractors to United States Government 


PERRY-AUSTEN MFG. CO. 

Main Office and Works: Grasmere, Staten Island, N. Y. 




HIGH-SPEED 
SNOW REMOVAL . 
with 

'snow 

PLOWS 


THE GOOD ROADS MACH Y. CO. 
KEN NETT SQUARE, PA. 

NEW YORK PHILADELPHIA PITTSBURGH 

WATERTOWN, MASS. CHICAGO HARRISBURG, PA. 
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ANNOUNCING 
THE NEW BUDD 

AIRPLANE 

RIB 

An original development in spot- 
welded stainless steel. Non-corrosive. 
LOW priced. Light. Write tor information. 


EDWARD G. BUDD 
MANUFACTURING CO. 



EDO FLOATS 



DEPENDABILITY 

you want... 

... to keep your Production Lines on the 
move. Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 
spring requirements . . . one or a million? 

The Wallace Barnes Co. 

BRISTOL, CONN., U. S. A. 


To increase the uses of your airplanes 
and enlarge your opportunity for sales, 
a letter will place EDO at your service 
in Boot or flying boot hull design ond 
construction. For particulars, address, 
EDO Aircraft Corporation, 600 Second 
Street, College Point, Long Island, N. Y. 

• 







AVIATION 


COLONIAL GRAIN AVIATION LEATHER 

Cut down aeroplane weight 
with this 

LIGHT WEIGHT 

LEATHER 

Colonial Grain makes it possible for you to have 
durable, beautiful, and fireproof leather up- 
holstery together with Light Weight. In fact, 
Colonial Grain is one of the lightest of up- 
holstery materials, averaging only 0.098 pounds 
per square foot. It is easy to see, therefore, why 
Colonial Grain Leather is the logical upholstery 
material and is fast gaining recognition. See the 
difference in aeroplane poundage it will make 
for you. Send for a sample. 

EAGLE-OTTAWA LEATHER GO. 

GRAND HAVEN, MICH. 



H»T yP 


Locks in any position 

Working on odd shaped parts is made much 
easier with the NuTYP — a time and labor 
saver for the aircraft industry. Grips 
rounds or flats in any position. See your 


INTERNATIONAL NuTYP TOOL CORP. 

>, N. Y. 



The Searchlight Section 

of this issue covers the current 
business wants of the industries 
in which this paper is read. 


For Every Business Want 

“Think SEARCHLIGHT First” 
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SAVE 

TIME 

and 

EXPENSE 

in 


ENGINE CLEANING 

m 


Move the Bench 
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Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 
most practical source for 

AIRPLANE 

SPRINGS 

on a production or 
experimental basis 

IT DIVISION COOK SWING OIVN 

BARNES-GIBSON-RAyMOND-INe 


Look to the Unit 
“BEHIND THE GUNS” 

B ACK of the paint spray guns, grease guns, and 
blow cleaning guns so much in evidence about 
the modern hangar, is a dependable source of 
compressed air — supplied in hundreds of hangars 
by U. S. Air Compressors. 

Look at the compressed air unit in any hangar. .. 

If it bears the familiar “U.' S.” trademark dJsafei 
you may be sure the supply of compressed air in 
that hangar will never be threatened. U. S. Air 
Compressors have enjoyed a reputation for 
ABSOLUTE DEPENDABILITY that dates 
back to the pioneering days of the aviation and 
automotive industries. 

Write for Bulletin No. 26 giving complete infor- 
mation on U. S. Air Compressors, Grease Guns, 
Paint Spray Units, and other equipment in the 
U. S. Hangar Equipment line. 

The U. S. Air Compressor Co. 

5348 Harvard Ave., Cleveland. Ohio 


HANGAR 
, EQUIPMENT 
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Enforce Safety 
at Your Airport 
th Cyclone Fence 


The 5th Annual Air Tour last year proved that 
fencing is absolutely essential to the handling 
of crowds at airports. Many troubles were ex- 
perienced at open airports. A magazine editor 
reporting the tour said “Crowds invaded the 
fields as soon as planes had landed. They milled 
heedlessly about while engines were being warm- 
ed up and the absence of fatalities can be ac- 
credited only to providential intervention.” 

But where airports are fenced, crowds are al- 
ways out of danger, adding to the safety of both 
fliers and spectators. 

Many leading airports have already installed 
Cyclone Fence. It is an invitation to air tours 
to visit their cities. It helps them become termi- 
nals for air lines. Interest in aviation is stimu- 
lated by absence of casualties. 

Cyclone Fence is made of durable copper-steel 
and lasts for years in any climate. Special wide 
gates for airports. Erected on H-Column line 
posts for maximum strength. Installed by our 
own trained crews. Service everywhere. 

Write for information. 

No obligation. 


CYCLONE FENCE COMPANY 

TO? UNITED STATES STEEL CORPORATION 
«&) General OScat: WAUKEGAN. ILL. 



(yclone pence 
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VE R S A T I L E 

"felt 



The American Felt Company, 
largest Felt manufacturers in the 
world, would welcome an oppor- 
tunity to cooperate with your 
engineers. Daily, hundreds of 
difficult engineering and manufac- 
turing problems are being solved 
by the intelligent use of Felt. 

We are equipped to supply Felt 
in bulk or cut to the most exacting 
specifications. And once your 
order is placed, your worries cease 
— for your production schedule 
will be faithfully complied with. 

Don’t delay — investigate this 
most versatile of all products. 

American 
Felt Company 


BOSTON SAN FRANCISCO NEW YORK 

DETROIT CHICAGO 

PHILADELPHIA ST. LOUIS 




Where there is no landing 
there must be no failure 


For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 



WM. D. GIBSON GO. 

1800 Clybourn Avenue • * - CHICAGO, ILL. 

Send for our Catalogue 



T HE Torpedo Boat Destroyer has power . . . 
speed... maneuverability and ease of handling 
— yet if it replaced the New York to Albany Day Boat, it 
would pay no dividends! . . J For similar reasons, much flying 

pays no dividends! ... f In these pages, we have repeatedly 
printed the actual records that prove the extreme low operat- 
ing cost of the "Aeromarine Low-wing Monoplane". That 
this ship has "student-appeal" is acknowledged. That stu- 
dents may solo it safely in four to six hours is well known. It 
will not, due to its low center of gravity, "nose up", turn 
over, or break propellers from that cause. It is sturdy, rugged, 
well-designed, built specifically for student training and 
private flying . . . 1 And it pays dividends to the operator who 
owns it! ... H Put profit-producing equipment on your field! 
... as the first step, write or wire for the facts and details 
on Models "70" and "85", to back up these statements. 
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Propeller or Tailskid? 

SOME men are like the tailskid — always 
the last to get anything or anywhere — and 
they wonder how it is that others like the 
propeller are always first everywhere — 
It’s just a difference of “striking out for 
yourself” or “being led along by others.” 
Take the matter of reading AVIATION. 
Why wait for everyone else to have the 
latest authentic news of the industry be- 
fore you get it? Why not join those 
20,000 members of the aircraft industry 
who read AVIATION regularly each 
month? 

You’ll find it pays to be up with the 
propeller instead of back with the tailskid. 


MAIL THIS TODAY 

AVIATION 

10th Ave. at 36th Street, N. Y. C 



KEVPORT 


NEW JERSEY 
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We also manufacture the following 
FELT parts, expressly designed for 
aeronautical purposes: 


washers and gaskets 
instrument board insulation 
gas tank strap liners 
oil tank insulation 
window channel strips 
sound-proofing felt 

Samples, quotations and suggestions 


The 

FELTERS Co., Inc. 

Manufacturers of Felts 
99 BEDFORD ST., BOSTON, MASS. 


BRANCHES 
NEW YORK 
CHICAGO 
DETROIT 
PHILADELPHIA 
MILLS: Mi 
Middleville 


BRANCHES 
CLEVELAND 
ST. LOUIS 
SAN FRANCISCO 
LOS ANGELES 



MICA AVIATION 

SPARK PLUGS 

— the standard of the American aircraft 
industry. 

Leading American engine builders and air- 
lines have adopted BG Mica Aviation Spark 
Plugs as standard equipment. 

They are the choice of pilots and engineers, 
not only for the daily tasks of flying but for 
contests and record flights which subject 
equipment to excessive strains. 

The Ford Reliability Tour 

All participating planes in this year’s gruel- 
ling, wide-open race — -a severe test of pilots, 
engines and equipment — used BG Mica 
Aviation Spark Plugs. 

At the National Air Races 

Out of 364 engines equipped with MICA 
spark plugs manufactured in the United 
States, 354 were BG equipped. 

Planes powered with BG equipped engines 
won 30 out of 34 closed course events. 

All planes in the class “A” derbies and all 
planes in the non-stop derby were BG 
equipped. 

BG Mica Aviation Spark Plugs are the 
standard for reliability, efficiency and long 
service. 

THE R. G. CORPORATION 

136 West 52nd Street, New York, N. Y., U. S. A. 
Cable Address, GOLSTECO— NEW YORK 
Contractor s to the V. S. Army and Navy 
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HOLLEY 

CARBURETORS 

EASY STARTING and POSITIVE “PICK-UP” 

We manufacture a complete line of carburetors for air- 
plane engines from 60 h.p. to 600 h.p. Several of our 
models are shown below. 

Descriptive literature, yours for the asking, gives full details 
of design, construction, control and adjustment. Write today. 


HOLLEY CARBURETOR COMPANY, DETROIT, MICHIGAN 

Carburetor Specialists Since 1903 

Duplex 2f" Duplex 2J" 2J" 2" 1J" 2" 



\o^r 

8 * e V*o*«> 

> r 

l Se» 4 s Mb*6 s * ’ 
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RAYMOND MANUFACTURING CO. 

CORRY. PENNSYLVANIA 



S.S.White 
Flexible Shafts 

Jor 

! Tachometer Driving 

and other 


Power Transmission 

Made by the largest producer Ti 
oj steel wire flexible shaft y 

The S. S.White Dental Mfg. Co. 

Industrial Division 

15 a West 42 nd St. NewYork, N.Y. 
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ALUMINUM 


Once more PAGE offers Industry 
a Super-Fence — this time ALUMINUM 


1 a ALUMINUM Wire 
>a ALUMINUM'S col 


a ALUMINUM offers high resistance to adds a 
ained, unweakened through long service, salt a 


(e-Alcoa ALUMINUM Fen. 


1 type of fcnc . . . . 

e today. Page Fence Assodation 

chigan Avenue, Dept. A29. Chicago. 



STRENGTH 

in /ourTubinG 



SERVICE 
STEEL CO. 
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Aircraft Service Directory 

STATE UNIVERSAL SAW 

SJP 

STATE MFG. & ENG. CO. 

Nepco Announces 

Complete Airplane and Motor Overhaul Depot 

Specializing in Recovering, Repairing and Repainting Airplanes 

Major Overhaul of Wright, Lycoming, Kinner, Warner, Cirrus, 
Curtiss and Wasp Engines. 


Write tor prices. 

Nepco-TriCity 

Major L. G. Mulrer, Vice-President 


• ns 

St. Louis 

lying Service Inc. 

WIS. RAPIDS, WIS. 

SHSe 

TRIUMPH 

MAGNETIC 

mtf&spsr 

THE BOSTON AUTO GAGE COMPANV 
PITTSFIELD. MASSACHUSETTS 

AIRPIUNE SPRUCE— GLIDERS 

PITCH INDICATORS 

A dependable Plteh Indicator !■ 
Indispensable In aerial navlanllon. 

Uq^"rypViT’from > 'te < .So "up. 

TAIL SKID , m viauo.bmoiic^^P 

srsr 

FOR ADVERTISING RATES 

in the “Aircraft Service Directory” 

SF.ARCIH.IOHT DEPT. 

PROFESSIONAL SERVICES 

Youngberg, Brown & Youngberg 

AIRPORT ENGINEERS 
(mi?n*r’id 

520 N. Michigan Avc. 
Chicago, Illinois 

National 

Aircraft Engineers, Inc. 

Consultants in Aeronautics 
Aircraft Design Engine Design 

Stress Analysis Factory Planning 

WASHINGTON, D. C. 

This Service Directory 

is designed to give you the 
kind of services that will be 
of real value to your business. 

Take advantage of it. 

Patent Your ideas JjfiSfct 

|||p 

1 E. W. ROBERTS, M.E. 
designs" and CONSULTATIONS 

| P.O. Boa lSMk’cSfelimatl. Ohio. 

PATENTS— TRADE MARKS 

lANCACTEB^ALLWICT AJSOMMBL 
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HERE TO FLY 



MASTERS TEACH YOU 

The world’s oldest and greatest dying 


commando! the sky at Curti 
service, .and pUotinjj! Write for derails 
tion to our nearest Flying School. 

IT’S EASY TO FLY WITH 

CURTISS-WRIGHT 
FLYING SERVICE 



EAGLE AIRWAYS ^ 

DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 

HfiraSSttS 

VSSSSiKSfS t. 

a 

AVIATION TRAINING 

(DW) 

O. W. FLYUWO^SERVICE 

COURSE IN AVIATION 

g-it~3S3="“” 

INSTITUTION OF AERONAUTICS. INC. 

SEARCHLIGHT SECTION 

FOR SALE 

FOR SALE 

FOR SALE 



i 

3 - 3 


jV'als&TrwJ 

SBWSfli. saBara.*" 1 ** " 8 



msmmm 



snam 

1 - . B£ 

mmmm 


mmmm 


pssss 
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EMPLOYMENT : BUSINESS I OPPORTUNITIES : 



EQUIPMENT — USED or SPECIAL 

DISPLAYED— RATE PER INCH: 





IE OF FOLLOWING MONTH 


FOR SALE 


(Continued from preceding page) 



EQUIPMENT WANTED 


N, „ N e E ar,7n"w r SffTftSfc^trWS 

tricot lSd!?nf 10lP ' C °'' 134 Bak0r Sl " F ° rl 



EQUIPMENT WANTED 


iTED: Licensed plane, lc 

ftrttsss&sr 



BUSINESS OPPORTUNITIES 






yrssrusl 

fsXW:- R Bro ”"- 



POSITION VACANT 


KAW r*BK.*S. Ix,mbard 

• (00 , 1 

POSITIONS WANTED 

Do Your Selling 
Right on New York’s 
Greatest Airport 

SHwffESS 
ssr jgsn&b. ¥S. te or crS5*°?i. “ lc - 

“S3? 

There is no place like an active 
airport for selling planes and air- 

York area, Roosevelt Field is ideal. 

F ^^ B ^“ 0 |£ t n h^«id m0 JS 

TR pa«CTW BT an§ n tasti^ P lon n ^rk. Cr B”6 C ^oura: 

IFn? ? w^”* v,5a?n ' ssra*-*® 

NS”Sie»r awra AvuUon 320 

It is in the center of wealthy Long 
Island, convenient to New York 
City, completely equipped for every 
kind of work. 

A few hangars arc still available 
right on the field at exceptionally 
low prices. Long or short term 
leases. Manufacturer's facilities. 

Desires position and will 60 anywhere. Address 
G. M. Smith. 381 West Main St., Zanesville. O. 

T ^r B Ms.VE. «o %w$ 
ridSS" l?&tJH3L£IS6 * 

anywhere. Any reasonable proposition. Write 
or wire. Owen c. Ross. Bethany. Missouri. 

ROOSEVELT FIELD 


DRAFTSMAN-ENGINEER, thorough experience. 

gras* ^Wauor^rAv..^! 

^GLIDING 

SKILLED workman. Four years’ building and 
repair aircraft. ^Run own Shop. Thoroughly 

111 

TRANSPORT PII.OI 

^rw^arrJilu". Xi toSbuU tmi i : 

g&mru-M. M OUT, at, | ! 
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. . . from the leader 
of them all ! . . . 


. . . still further recognition for 

STAR 

Pathfinders Compasses 


Write for folder 
showing all types. 


STAR COMPASS CO. 

E. Milton, Mass. 




jgKg 


Bellonte 

chose . . . 


SC I NTI LLA 

Aircraft Magnetos 


Searchlight 


Scintilla Aircraft Magnetos were 
again selected to equip a trans- 
Atlantic flight. 


Classified A dvertising 


POSITIONS VACANT 

positions wanted 

ki-'VI.i 

FOR LEASE 

BUSINESS OPPORTUNITIES 
REPRESENTATIVES WANTED . 


Coste and Bellonte flew a Breguet 
plane equipped with a twelve-cylin- 
der Hispano Suiza engine, the igni- 
tion equipment of which was two 
twelve-cylinder Scintilla Aircraft 
Magnetos. 



Professional Services 



SCINTILLA MAGNETO CO., Inc. 

(Division of Bendix Aviation Corporation) 

DEPENDABILITY 

SIMPLICITY 

ACCESSIBILITY 
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INSTR.IX I ENTS 

& 


B ENDIX Aviation Corporation has purchased the assets of the 
Consolidated Instrument Company of America, Inc., and has 
arranged for the sale of Consolidated Instruments and panels by the 
Pioneer Instrument Company, a division of Bendix Aviation Cor- 
poration. 

Consolidated Instruments and Panels are now sold through Pioneer 
offices and service stations at the following points: 

GARDEN CITY, N. Y. 

CHICAGO, ILLINOIS 

WICHITA, KANSAS 

DEARBORN, MICH. 

LOS ANGELES, CALIF. 

SAN FRANCISCO, CAL. 

Orders and inquiries for Consolidated Instruments and Panels should 
now be addressed to: 


PIONEER INSTRUMENT COMPANY 
Roosevelt Field No. 2 

Tel: Garden City 8753 

PIONEER INSTRUMENT COMPANY 
5226 West 63rd Street 

Tel: Prospect 8184 

PIONEER INSTRUMENT COMPANY 
420 West Douglas Street 

Tel: 4-5450 

WINGS, INC. 

Tel: Dearborn 99 

PACIFIC SCIENTIFIC COMPANY 
451 Bendix Building 

Tel: Westmore 4358 

PACIFIC SCIENTIFIC COMPANY 
15 Spear Street 


PIONEER INSTRUMENT COMPANY 


• • BROOKLYN NEW YORK 
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NOT A SIGN OF CORROSION! 



after Two years 
South with the Fleet 

CoRROSION was once considered an unavoidable menace to 
aircraft made of aluminum alloys. But it is no longer! A dramatic 
demonstration of the Martin Company's conquest of corrosion is 
seen in the history of over ioo Martin Torpedo and Bombing 
planes (T4M-1) built for the Navy. They have proved their abil- 
ity to win in the ceaseless battle with corrosion when at sea. 
These Naval planes, made entirely of aluminum alloy, are con- 
stantly exposed to severe corrosive action. After the last ma- 
neuvers of the fleet, when the planes returned to their base, care- 
ful examination by Naval inspectors found them in almost per- 
fect condition. According to the Naval report “No corrosion of 
any sort was noted." 

Vast research and long experimentation with anti-corrosion fin- 
ishing processes were responsible for this remarkable record of 
Martin planes. The Martin Company, however, is never satisfied 
to rest on its laurels; and has since made still greater progress in 
preventing corrosion of aluminum alloy aircraft. The Glenn 
L. Martin Company, Builders of Dependable Aircraft Since 11/09, 
Baltimore, Md., U. S. A. 

MARTIN AIRCRAFT 





Type Y — 150 Electric Starter for 
engines up to 450 cubic inch 
maximum displacement. 


ILcli pse Aircraft 

ENGINE STARTERS 


AND GENERATORS 


Instantaneous starting may be accomplished with engines equipped with 
the Type Y 150 Electric Starter. This unit is of the direct cranking type, 
applicable to engines having a maximum piston displacement of 450 cubic 
inches, and provided with standard 5-inch diameter mounting flange. 

Immediately upon closure of the battery circuit, automatically the starter 
is connected to — and rapidly cranks the engine; starting is practically 
instantaneous. Disengagement is effected the instant that the engine fires. 

The starter weighs 16% lbs., and is provided with protection against 
engine backfire. 

Eclipse Starters and Generators are available in various sizes, suitable 
for most modern engines. Details upon request. 


ECLIPSE AVIATION CORPORATION 

EAST ORANGE • NEW JERSEY 

(DIVISION OF BENDIX AVIATION CORPORATION) 



